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COMMUNICATION 

The European Patent Office herewith transmits the partlarEuropean search report under Rule 46(1) 
EPC relating to the above-mentioned European patent application. 

Copies of the documents cited in the search report are enclosed. 

The applicant's attention is drawn to the following: 

The search Division informs the applicant that if the European search repon is also to cover 
inventions other than the invention first mentioned in the claims, a further search fee must be 
paid for each of these Inventions, within ONE MONTH after notification of this communication. 

If the application has been filed up to 30 June 1999, the search fee in force before 01 July 
.1999 (EUR 869,«) or the equivalent applicable on the date of payment is payable. 
This applies also to the search fees requested under Rule 46(1) EPC. 
See also OJ EPO 06/1999, 405. 

□ The abstract was modified by the Search Division and the definitive text is attached to the 
present communication. 



Additional set(s) of copies of the documents cited in the European search report Is (are) enclosed 



as well. 



Note to users of the automatic debiting procedure: 

Unless the EPO receives prior instructions to the contrary, the search fee(s) will be debited on 
the last day of the period for payment. For funher details see the Arrangements for the automatic 
debiting procedure, Supplement to OJ EPO 02/1999. 
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EP 1 054 012 A (EISAI CO LTD) 

22 November 2000 (2000-11-22) 

* page 3, line 24 - line 34; claim 1 * 

& WO 99 35147 A 15 July 1999 (1999-07-15) 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



C07D473/34 
C07D473/18 
C07D471/08 
C07D473/40 
C07D239/48 
C07D213/73 
C07D213/75 
C07D235/18 
C07D471/04 
C07D487/04 
C07D401/12 
//(C07D471/04, 
235:00, 
221:00), 
(C07D401/12, 
239:00,213:00) 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



C07D 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with 
the requirements ot unity of invention and relates to severalinventions or groups of inventions, 
namely: 



see sheet B 



The present partial European search report has been drawn up forthose parts of the European 
patent application which relate to the Invention first mentioned m the claims. 



Place of search 

MUNICH 



Date of completion of the search 

18 October 2002 



Examiner 



Bakboord, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the Tiling date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-10 (partly), 12 (partly), 13-21 (partly), 23, 
24 (partly), 26-35 (partly) 



Compounds of formula I wherein R3 is 
1 , 2-di hydro-2-oxo-pyri dyl 



2. Claims: 1-2, 5-8, 11-21, 23, 24, 26-28, 30-32, 34, 
35 (all partly) 



Compounds of formula I wherein R3 is alkyl, alkenyl or the 
like 

3. Claims: 1-2, 5-8, 13-21, 23, 24, 26-28, 30-32, 34, 

35 (all partly) 

Compounds of formula I wherein R3 is phenyl or substituted 
phenyl 

4. Claims: 1-9, 13-21, 23, 24, 26-28, 30-32, 34, 

35 (all partly) 



Compounds of formula I wherein R3 i s( substituted) pyridyl 



5. Claims: 1-8, 13-21, 23, 24, 26-28, 30-32, 34, 
35 (all partly) 



Compounds of formula I wherein R3 is( substituted) pyrimidyl 



6. Claims: 1-8, 13-21, 23, 24, 26-28, 30-32, 34, 35 

Compounds of formula I wherein R3 is(substituted) 
d i hydr ooxopyr i m i dy 1 



7. Claim : 22 

5-ami no-l-methyl -2( 1H )-pyr 1 done oxal ate 



The search division of the EP0 agrees with the observations of the 
international search report in that there are at least seven inventions. 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

The use of the compounds of formula I for producing a preventive or 
therapeutic agent is not seen as a separate invention. 
For the reasons see the international search report. 
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SHEET C 



Application Number 

EP 00 94 0909 



Claim(s) searched completely: 
12, 13, 15, 22 

Claim(s) searched incompletely: 
1-11, 14, 16-21, 23-35 

Reason for the limitation of the search: 

The initial phase of the search revealed a very large number of documents 
relevant to the issue of novelty. (See also the international search 
report which already cites 13 X-documents) So many documents were 
retrieved that it is Impossible to determine which parts of the claim(s) 
may be said to define subject-matter for which protection might 
legitimately be sought (Article 84 EPC). For these reasons, a meaningful 
search over the whole breadth of the claim(s) is impossible. Furthermore 
present claims 1-11, 16-21, 23-35 relate to an extremely large number of 
possible compounds, their preparation and their use. Support within the 
meaning of Article 84 EPC and/or disclosure within the meaning of Article 
83 EPC is to be found, however, for only a very small proportion of the 
compounds claimed. In the present case, the claims so lack support and 
the application so lacks disclosure, that a meaningful search over the 
whole of the claimed scope is impossible. Consequently, the search has 
been carried out for those parts of the claims which appear to be 
supported and disclosed, namely those parts relating to the compounds of 
formula I which are a purine ringsystem (Q and W is N) or 
imidazopyridine (one of Q and W is N and the other is CH). 
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COMMUNICATION 

The European Patent Office herewith transmits 

|~~| the European search report 

[~l the declaration under Rule 45 EPC 

IZ1 the partial European search report under Rule 45 EPC 

the supplementary European search report concerning the international application under Article 157(2) EPC 
relating to the above-mentioned European patent application. Copies of the documents cited in the search report are 
enclosed. 

The following specifications given by the applicant have been approved by the Search Division : 

□ Abstract □ Title □ Figure 

n The abstract was modified by the Search Division and the definitive text is attached to this communication. 

n The following figure will be published with the abstract, since the Search Division considers that it better characterises 
the invention than the one indicated by the applicant. 

Figure: 

flq Additional copy(copies) of the documents cited in the European search report. 
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REFUND OF THE SEARCH FEE 

If applicable under Article 10 Rules relating to fees, a separate communication 
from the Receiving Section on the refund of the search fee will be sent later. 
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CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



EP 1 054 012 A (EISAI CO LTD) 
22 November 2000 (2000-11-22) 

* page 3, line 24 - line 34; claim 1 * 

& WO 99 35147 A 15 July 1999 (1999-07-15) 

YUTIL0V, YU. M. ET AL: "Preparation of 
2-aryl -substituted derivatives of 
imidazo'4,5-b!pyridine and 
i mi dazo ' 4 , 5-c ! pyri di ne" 
DEPOSITED DOC. (1980), VINITI 5441-80, 7 
PP. AVAIL.: VINITI, 
XP002231885 

* example IK * 

-/— 



1,2,5,15 



The supplementary search report has been based on the last set of claims valid 
and available at the start of the search. 

INCOMPLETE SEARCH 



The Search Division considers thai the present application, or some or all of its claims, does/do 
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be carried out, or can only be carried out partially, for the following claims: 

Claims searched completely : 



Claims searched incompletely : 

Claims not searched : 

Reason for the limitation of the search: 
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CHEMICAL ABSTRACTS, vol. 87, no. 9, 
29 August 1977 (1977-08-29) 
Columbus, Ohio, US; 
abstract no. 68222 - 

YUTILOV, YU. M. ET AL: "New method for 

synthesis of 2-hetaryl-substituted 

1mi dazo' 4, 5-b! pyridine and 

imi dazo ' 4 , 5-c ! pyri di ne" 

XP002231887 

* abstract * 

& KHIMIYA GETEROTSIKLICHESKIKH S0EDINENII 
(1977), (4), 553-4 , 



CHEMICAL ABSTRACTS, vol. 98, no. 7, 
14 February 1983 (1983-02-14) 
Columbus, Ohio, US; 
abstract no. 53774, 

YUTILOV, YU. M. ET AL: "Synthesis of 
2-hetaryl-substituted 
1 mi dazo' 4, 5-b! pyri dines and 
1 ml dazo * 4 , 5-c ! pyri dines" 
XP002231888 
* abstract * 
& DEPOSITED DOC. (1981), 
11 PP. AVAIL.: VINITI, 



VINITI 4306-81, 



Relevant 
to claim 



1,2,5,15 



1,2,5,15 
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CHEMICAL ABSTRACTS, vol. 113, no. 21, 

19 November 1990 (1990-11-19) 

Columbus, Ohio, US; 

abstract no. 186495, 

YUTILOV, YU. M. ET AL: "Synthesis and 

fungicidal activity of styryl derivatives 
'of imidazo'4,5-c!pyridine" 
J(P002£3.18ft9 . 

^ stbstpflct ^ 

& FIZIOLOGICHESKI AKTIVNYE VESHCHESTVA 
(1989), 21, 77-80 , 



\ 
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2 

Ui 



Citation of document with indication, where appropriate, 
of relevant passages 



VISCARDI G ET AL: "HETEROCYCLIC 
INTERMEDIATES FOR THE SYNTHESIS OF 
DISPERSE AND CATI0NIC DYES" 
JOURNAL OF HETEROCYCLIC CHEMISTRY, 
HETER0C0RP0RATI0N. PR0V0, US, 
vol.- 29, no. 4, July 1992 (1992-07), pages 
835-839, XP001121521 
ISSN: 0022-152X 

* example 11 * 

U 1 282 506 A (DO 60SUDAPSTVENNYJ ME0 I 
IM A ;INST FIZ ORCH KHIM I UGLEKHIMI (SU)) 
10 December 1997 (1997-12-10) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 010, no. 362 (C-389), 

4 December 1986 (1986-12-04) 

& JP 61 158983 A (YOSHITOMI PHARMACEUT IND 

LTD), 18 July 1986 (1986-07-18) 

* abstract * 

_/-- 



Relevant 
to claim 



1,5,15 



1,2,5,15 



1,2,5,15 



1,2,5,7, 
8,13 
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GRIVAS S ET AL: "Pal 1 adium(0)-catalyzed 

phenyl aton of imidazo'4,5-b!pyridines" 

JOURNAL OF HETEROCYCLIC CHEMISTRY, HETERO 

CORP., TAMPA, FL, US, 

vol. 32, no. 2, 1995, pages 467-471, 

XP002148861 

ISSN: 0022-152X 

* example 8 * 

BUKOWSKI L ET AL: "IMIDAZ0A4 , 5-BUPYRIDINE 
DERIVATIVES OF POTENTIAL TUBERCULOSTATIC 
ACTIVITY PART 1: SYNTHESIS AND 
QUANTITATIVE STRUCTURE-ACTIVITY 
RELATIONSHIPS" 
ARCHIV DER PHARMAZIE, VCH 
VERLAGSGESELLSCHAFT MBH, WEINHEIM, DE, 
vol. 324, no. 2, 1991, pages 121-127, 

XP00900288 2. f 

ISSN: 0365-6233 

* examples 19-21 * 

BARRACLOUGH P ET AL: "INOTROPIC ACTIVITY 
OF HETEROCYCLIC ANALOGUES OF IS0MAZ0LE" 
CHIMIE THERAPEUTIQUE, EDITIONS DIMEO, 
ARCUEIL, FR, 

vol. 25, no. 6, 1990, pages 467-477, 

XP009002885_ 

TSSN: 0009^4374 

* example 6 * 
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YUTILOV Y M ET AL: "SYNTHESIS AND PMR 

SPECTRA OF 2-HETARYL-SUBSTITUTED 

IMIDAZ0'4,5-B!-PYRIDINES AND 

IHIDAZOM.B-CIPYRIDINES" 

CHEMISTRY OF HETEROCYCLIC COMPOUNDS (A 

TRANSLATION OF KHIMIYA 

GETEROTSIKLICHESKIKH SOEDINENII), PLENUM 

PRESS CO., NEW YORK, NY, US, 

vol. 25, no. 7, July 1989 (1989-07), pages 

783-790, J(P009002886 

ISSN: 0009-3122 

* example IE * 

PERANDONES F ET AL: "AN EXPEDITIOUS 
PROCEDURE FOR THE SYNTHESIS OF PURINES 
FROM AMINOIMIDAZOLECARBALDEHYDES" 
JOURNAL OF HETEROCYCLIC CHEMISTRY, 
''HETEROCORPORATION. PR0V0, US, 
vol. 34, September 1997 (1997-09), pages 
1459-1461, XP009002880 
ISSN: 0022-152X 

* example 4F * 

PERANDONES F ET AL: "SYNTHESIS OF 
IMIDAZOA4,5-BUPYRIDINES FROM 
l/AMINOIMIDAZOLECARBALDEHYDES" 
JOURNAL OF HETEROCYCLIC CHEMISTRY, 
HETEROCORPORATION. PROVO, US, 
vol. 34, January 1997 (1997-01), pages 
107-112, XP001121523 
ISSN: 0022-152X 

* example 11 * 

-/-- ' 
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MCKENZIE T C ET AL: "THE REACTION OF 

6-HALOPURINES WITH PHENYL METAL COMPLEXES" 

JOURNAL OF HETEROCYCLIC CHEMISTRY, 

HETEROCORPORATION. PROVO, US, 

vol. 24, November 1987 (1987-11), pages 

1551-1553, XP009002881 

ISSN: 0022-152X 

* example 4 * 

KOS N J ET AL: "ANION FORMATION AND RING 

OPENING OF 9-SUBSTITUTED PURINES IN LIQUID 

AMMONIA CONTAINING POTASSIUM AMIDE" 

JOURNAL OF ORGANIC CHEMISTRY, AMERICAN 

CHEMICAL SOCIETY. EASTON, US, 

vol. 48, no. 6, 1983, pages 850-855, 

XP009002878 

ISSN: 0022-3263 

8-phenyl -9-methyl pur 1 ne 

* page 854, column 2, line 20 - line 23 * 

EP 0 544 445 A (ICI PLC) 
2 June 1993 (1993-06-02) 

* example 7 * 

BERGMANN F ET AL: "A NUCLEAR MAGNETIC 
RESONANCE STUDY OF HINDERED ROTATION IN 
8-PHENYLPURINES" 

TETRAHEDRON, ELSEVIER SCIENCE PUBLISHERS, 
AMSTERDAM, NL, 

vol. 30, no. 17, September 1974 (1974-09), 
pages 3045-3051, XP001096252 
ISSN: 0040-4020 

* example 5 * 
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YUTIL0V Y M ET AL: "MODIFIED METHOD FOR 
THE SYNTHESIS OF 2-HETER0-ARYL-SUBSTITUTED 
IMIDAZOPYRIDINES AND BENZIMIDAZOLE" 
RUSSIAN JOURNAL OF ORGANIC CHEMISTRY, 
CONSULTANTS BUREAU, US, 
vol. 30, no. 3, 1994, pages 461-463, 
XP009002884 
ISSN: 1070-4280 

* examples 1C.1D.2C * 

TANJI K ET AL: "REACTION OF 

9-PHENYL-9H-PURINE-2-CARB0NITRILES WITH 

GRIGNARD REAGENTS" 

HETEROCYCLES, XX, XX, 

vol. 30, no. 1, 1990, pages 435-440, 

XP009002883 

ISSN: 0385-5414 

* example 3C * 

ABRAMOVITCH R A ET AL: "direct 
acl ami nation of 3-substituted pyridine 
1-oxides directive effect of the 
substituent" 
JOURNAL ORGANIC CHEMSITRY, 
vol. 39, no. 13, 1974, pages 1802-1807, 
XP002231886 
US 

* example 9 * 

TAKESHITA M ET AL: "REDUCTION OF 

HETERO-AROMATIC NITR0 COMPOUNDS WITH . 

BAKER'S YEAST" 

HETEROCYCLES, XX, XX, 

vol. 31, no. 12, 1990, pages 2201-2204, 

XP009005274 

ISSN: 0385-5414 

* example 2C * 
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Office 



EP 00 94 0909 



Application Number 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

□ Only part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time limit The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



Ttie Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ All further search fees have been paid within the fixed time limit. The present European search report has 
been drawn up for ail claims. 

□ As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

□ Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



I I None of the further search fees have been paid within the fixed time limit. The present European search 
I — I report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 





European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 00 94 0909 



Application Number 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-10 (partly), 12 (partly), 13-21 (partly), 23, 
24 (partly), 26-35 (partly) 



Compounds of formula I wherein R3 is 
1 , 2-di hydro-2-oxo-pyr i dyl 



2. Claims: 1-2, 5-8, 11-21, 23, 24, 26-28, 30-32, 34, 
35 (all partly) 



Compounds of formula I wherein R3 is alkyl, alkenyl or the 
like 



3. Claims: 1-2, 5-8, 13-21, 23, 24, 26-28, 30-32, 34, 
35 (all partly) 



Compounds of formula I wherein R3 is phenyl or substituted 
phenyl 



4. Claims: 1-9, 13-21, 23, 24, 26-28, 30-32, 34, 
35 (all partly) 



Compounds of formula I wherein R3 is( substituted) pyridyl 



5. Claims: 1-8, 13-21, 23, 24, 26-28, 30-32, 34, 
35 (all partly) 



Compounds of formula I wherein R3 i s(substi tuted) pyrimidyl 



6. Claims: 1-8, 13-21, 23, 24, 26-28, 30-32, 34, 35 

Compounds of formula I wherein R3 is( substituted) 
dihydrooxopyrimidyl 



7. Claim : 22 

5-ami no-l-methyl-2( 1H )-pyridone oxal ate 
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European Patent 
Office 



INCOMPLETE SEARCH 
SHEET C 



EP 00 94 0909 



Application Number 



Claim(s) searched completely: 
12, 13, 15, 22 

Claim(s) searched incompletely: 
1-11, 14, 16-21, 23-35 

Reason for the limitation of the search: 

The initial phase of the search revealed a very large number of documents 
relevant to the issue of novelty. (See also the international search 
report which already cites 13 X-documents) So many documents were 
retrieved that it is impossible to determine which parts of the claim(s) 
may be said to define subject-matter for which protection might 
legitimately be sought (Article 84 EPC). For these reasons, a meaningful 
search over the whole breadth of the claim(s) is impossible. Furthermore 
present claims 1-11, 16-21, 23-35 relate to an extremely large number of 
possible compounds, their preparation and their use. Support within the 
meaning of Article 84 EPC and/or disclosure within the meaning of Article 
83 EPC is to be found, however, for only a very small proportion of the 
compounds claimed. In the present case, the claims so lack support, and 
the application so lacks disclosure, that a meaningful search over the 
whole of the claimed scope is impossible. Consequently, the search has 
been carried out for those parts of the claims which appear to be 
supported and disclosed, namely those parts relating to the compounds of 
formula I which are a purine ringsystem (Q and W is N) or 
imidazopyridine (one of Q and W is N and the other is CH). 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 94 0909 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

20-02-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 


1054012 


A 


22- 


■11- 


•2000 


AU 


1688599 


A 


26-07-1999 














CA 


2315736 


Al 


15-07-1999 














EP 


1054012 


Al 


22-11-2000 














WO 


9935147 


Al 


15-07-1999 














JP 


11263789 


A 


28-09-1999 


SU 


1282506 


A 


10- 


-12- 


-1997 


SU 


1282506 


Al 


10-12-1997 


JP 


61158983 


A 


18- 


-07- 


-1986 


OP 


1817128 


C 


18-01-1994 












JP 


5028719 


B 


27-04-1993 


EP 


0544445 


A 


02- 


-06- 


-1993 


CA 


2082333 


Al 


26-05-1993 














EP 


0544445 


A2 


02-06-1993 














JP 


6157540 


A 


03-06-1994 














US 


5500428 


A 


19-03-1996 














US 


5300509 


A 


05-04-1994 



§ For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 
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Applicant's or agent's file reference 
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SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPE A/4 1 6) 


International application No. 

PCT/JP00/04358 


International filing date (day/month/year) 
30 June 2000 (30.06.00) 


Priority date (day/month/year) 

02 July 1999 (02.07.99) 


International Patent Classification (IPC) or national classification and IPC 

C07D 473/34, 473/18, 471/08, 473/40, 239/48, 213/73, 213/75, 235/18, 471/04, 487/04, A61K 31/437, 31/52, 
31/522, A61P3/10, 43/00 


Applicant 

EISAI CO., LTD. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 

□ 



10 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 



I 




II 


□ 


III 




IV 


X 


V 


X 


VI 




VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

07 December 2000 (07.12.00) 


Date of completion of this report 

24 August 2001 (24.08.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/04358 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[Xj the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



1 | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



. filed with the letter of 



2. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
[ j the language of publication of the international application (under Rule 48.3(b)). 

1 ' | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 
I 1 filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

□ 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

1 1 The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

I I the claims, Nos. 

I 1 the drawings, sheets/fig 



5 I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70. J 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 



1 I the entire international application. 



claims Nos. 



35 



because: 



the said international application, or the said claims Nos. . 



35 



relate to the following subject matter which does not require an international preliminary examination (specify): 

See supplemental sheet for continuation of Box III. 1 . 



□ 



the description, claims or drawings (indicate particular elements below) or said claims Nos. , 
are so unclear that no meaningful opinion could be formed (specify): 



□ 



the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. . 



are so inadequately supported 



35 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



| | the written form has not been furnished or does not comply with the standard. 

[ ~j the computer readable form has not been furnished or does not comply with the standard. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: III 



Claim 35 pertains to methods for treatment of the 
human body by therapy, and thus relates to subject matter 
which does not require international preliminary 
examination by this International Preliminary Examining 
Authority, under the provisions of PCT Article 
34(4) (a) (i) and PCT Rule 67.1(iv). 



Form PCT/IPEA/409 (Box V) (January 1994) 
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INTERNATIONAL SSlIMINARY EXAMINATION REPORT 


International application No. 

PCT/JPOO/04358 


IV. Lack of unity of invention 


1 . In response to the invitation to restrict or pay additional fees the applicant has: 




1 I restricted the claims. 




1 1 paid additional fees. 




1 1 paid additional fees under protest. 




I j neither restricted nor paid additional fees. 





^~7| This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1 , 
2SJ not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 
1 1 complied with. 

not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

I I all parts. 

the parts relating to claims Nos. 1-34,36 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficie nt) 
Continuation of: I V . 3 . 



Benzimidazole, imidazopyridine and purine compounds 
represented by Formula (I) in the present application in 
which Ar is aryl, such as a phenyl group substituted for 
example with a halogen, Rl is an amino group and R3 is 
aryl, heteroaryl or substituted alkyl or alkenyl, etc., 
and pharmaceutical compositions in which such a compound 
is an active ingredient, are known. Therefore, the 
chemical structure represented by Formula (I) in itself 
cannot be taken to be a special technical feature. 

Therefore, this international application embraces 
at least eight inventions, including: 
compounds represented by Formula (I) which are 

• compounds in which R3 is alkyl or alkenyl, etc. 

• compounds in which R3 is phenyl or substituted phenyl 
and following the classification of R3 in Claim 4 

• compounds in which R3 is a (substituted) pyridyl group 

• compounds in which R3 is a (substituted) pyrimidyl 
group 

• compounds in which R3 is a (substituted) 1 , 2-dihydro-2- 
oxopyridyl group 

• compounds in which R2 is a (substituted) 
dihydrooxypyrimidyl group 

and processes for the production thereof, and also 

• the -compound 5-amino-l-methyl-2 ( 1H ) -pyridine oxalate, 
and 



^enosine A2 receptor antagonist^^harmaceutical 
compositions for treating diabetes mellitus and 
complications of diabetes, or the like in which a 
compound represented by Formula (I) is an active 
ingredient . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



INTERNATIONAL PfAmINARY EXAMINATION REPORT 



temational application No. 
CT/JP 00/04358 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



9-12, 20, 22-34 



1-8, 13-19, 21, 36 
9-12, 20, 25, 29, 33 



YES 

NO 

YES 



1-8, 13-19,21-24,2 6-28, 30-32, 34, 36 NQ 



1-34, 36 



YES 
NO 



2. Citations and explanations 

Document 1: JP, 10-182636, A (Toa Eiyo KK) , 7 July 1998 



Document 2 



Document 3 



Document 4 



Document 5 : 



Document 6 



Document 7 



Document 8 



(07 . 07 . 98) 

WO, 98/39344, Al (Metabasis Therapeutics, 
Inc.), 11 September 1998); see pp. 29-35 
R. J. Chorvat et al., "Synthesis, 
corticotropin-releasing factor binding 
affinity and pharmacokinetic properties of 
triazolo-, imidazo- and pyrrolopyrimidines 
and -pyridines", J. Med. Chem. , March 1999, 
Vol. 42, No. 5, pp. 833-848 

R. C. Young et al., "Purine derivatives as 
competitive inhibitors of human erythrocyte 
membrane phosphatidylinositol 4-kinase", J. 
Med. Chem., 1990, Vol. 33, No. 8, pp. 2073-80 
US, 4728644 , A (Yoshitomo Pharmaceutical 
Industries, Ltd.), 1 March 1998 (01.03.88) 
US, 5552426, A (Eli Lilly and Co.), 3 
September 1996 (03.09.96) 

US, 4772600, A (Robins, A. H., Co., Inc.), 20 
September 1988 (20.09.88) 

A. Matsuda et al., "Mutagenicity of (p-nitro- 
phenyl) adenines in Salmonella typhimur ium" , 
Mutat. Res., 1991, Vol. 263, No. 2, pp. 
93-100 
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Document 9: WO, 97/33873, Al (Eli Lilly and Co.)/ 18 

September 1997 (18.09.97) 
Document 10: US, 4212876, A (Sandoz Inc.), 15 July 1980 

(15.07.80) 

Document 11: US, 4714762, A (Warner-Lambert Co.), 22 

December 1987 (22.12.87) 
Document 12: JP, 2-306916, A (Otsuka Pharmaceutical Co., 

Ltd.), 20 December 1990 (20.12.90) 
Document 13: G. B. Barlin and W. Pfleiderer, "Ionization 

constants of heterocyclic substances. IX. 

Protonization of aminopyridines and amino- 

pyrimidinones" , J. Chem. Soc. B, 1971, No. 7, 

pp. 1425-1432 

Document 14: B. E. Tomczuk et al., "2-Phenyl-3H-imidazo- 
[4, 5-b] pyridine-3-acetamides as non- 
benzodiazepine anticonvulsants and 
anxiolytics", J. Med. Chem., 1991, Vol. 34, 
No. 10, pp. 2993-3006 

Explanation 

Documents 1-13 disclose compounds claimed in Claims 
1-8 'and 13-15. Documents 1 and 3-9 also disclose 
applications for these compounds; and use specifically for 
diabetes mellitus and associated conditions is also 
disclosed in Document 2. As regards the process for 
producing these compounds, Document 1 discloses a process 
the same as that claimed in Claim 34. 

Therefore, the inventions set forth in Claims 1-8, 
13-19, 21 and 36 are not novel. 

Document 13 discloses 5-amino-l-methyl-2 ( 1H) - 
pyridone, and preparing a salt with an acidic substance 
such as oxalic acid in order to stabilize a compound 
containing an amino group is routine practice. 
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Therefore, the invention set forth in Claim 22 does 
not involve an in inventive step. 

Documents 1-7 and 14 disclose processes for 
producing a condensed imidazole compound by ring closure 
of a compound such as an acylaminopyridine . Document 4 
also discloses the introduction of a 4-amino group after 
an aforementioned ring-closing reaction; therefore, 
production of compounds disclosed in Documents 2-5 and 8 
by using the same reaction is obvious to a person skilled 
in the art. 

Therefore, the inventions set forth in Claims 23, 
24, 26-28 and 30-32 are obvious to a person skilled in the 
art . 

The aforementioned documents do. not disclose or 
suggest that compounds claimed in Claims 9-12 or compounds 
represented by Formula (1) inhibit the adenosine A2 
receptor; therefore, the inventions set forth in Claims 
9-12, 20, 25, 29 and 33 are not obvious to person skilled 
in the art from the aforementioned documents. 

The inventions set forth in Claims 1-34 and 36 are 
industrially applicable. 
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VI. Certain documents cited 



1 . Certain published documents (Rule 70. 1 0) 



Application No. 
Patent No. 



Publication date 

(day/month/year) 



Filing date 

(day/m onth/year) 



Priority date (valid claim) 
(day/month/year) 



JP.11-263789,A 28 September 1999(28.09.1999) 22 December 1998 (22.12.1998) 05 January 1998(05.01.1998) 
[P.X] 

WO ? 99/57103,A1 11 November 1999 (1 1 .1 1 .1999) 30 April 1999(30.04.1999) 30 April 1998(30.04.1998) 
[P,X] 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/m onth/year) (day/m onth/year) 



Form PCT/IPEA/409 (Box VI) (July 1998) 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/04358 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D473/34, 473/18, 471/08, 473/40, 239/48, 
213/73, 213/75, 235/18, 471/04, 487/04, 
A61K31/437, 31/52, 31/522, A61P3/10, 43/00 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07D473/34, 473/18, 471/08, 473/40, 239/48, 
213/73, 213/75, 235/18, 471/04, 487/04, 
A61K31/437, 31/52, 31/522, A61P3/10, 43/00 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN) ,CAOLD(STN) , REGISTRY (STN) , BEILSTEIN (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PX 


JP, 11-263789, A (EISAI CO., LTD.), 
28 September, 1999 (28.09.99), 
See Claims 
Sc WO, 99/35147, Al 


1-11,13,16- 
21,36 


PX 


WO, 99/57103, Al (Nippon Chemiphar Co., Ltd.), 

11 November, 1999 (11.11.99), 

See Tables 1-1, 1-2 (Family: none) 


1-6,14,15, 
16,21 


X 

Y 
A 


JP, 10-182636, A (TOA Eiyoo K.K.), 
07 July, 1998 (07.07.98), 

See Claims; implementation examples (Family: none) 


1-5, 14, 18,21, 
34 

9-11,23-33 
12,20 


X 
Y 


WO, 98/39344, Al (Metabasis Therapeutics, Inc.), 

11 September, 1998 (11.09.98), 

See pp. 29-35 

Sc AU, 9864520, Al 


1-3,5,7, 8,13,1 
6-19,21,36 
9-11,23-33 


X 
Y 


Chorvat, R. J., et al . , 'Synthesis, 

corticotropin-releasing factor receptor binding 
affinity, and pharmacokinetic 


1,3,5,7,8, 

13,18,21 
9-11,23-33 


^ Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the international filing 

date 

**L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication dale of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


*T* later document published after the international filing dale or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

* Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 

U &T document member of the same patent family 


Date of the actual completion of the international search 
19 September, 2000 (19.09.00) 


Date of mailing of the international search report 
03 October, 2000 (03.10.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




properties of triazolo- , imidazo- , and pyrrol opyrimi dines 
and -pyridines' J. Med. Chem., March 1999, Vol.42, No. 5, 
pp. 833 -848; See Table 2 




X 
Y 


Young, R. C, et al . , 'Purine derivatives as competitive 
inhibitors of human erythrocyte membrane 
phosphatidylinositol 4 -kinase' J. Med. Chem. 1990, 
Vol.33, No. 8, pp. 2073-80; See Full text 


1,2,5,7,8, 

13, 18,21 
9-11,23-33 


X 
Y 


US, 4728644, A (Yoshitomi Pharmaceutical Industries, 
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Continuation of Box No. II of continuation of first sheet (1) 

There have been publicly known benz imidazole , imidazopyridine and purine 
compounds represented by the general formula (I) wherein Ar is aryl such as 
halogenated phenyl or the like; R 1 is amino or the like; R 3 is aryl, heteroaryl , 
substituted alkyl, alkenyl, or the like; and drug compositions containing 
some of the compounds as the active ingredient. Thus, the chemical structure 
of the general formula (I) in itself is not considered to be a special te chni cal 
feature for the invention. 

Accordingly, this international application includes 
inventions: 

among the compounds represented by the general formula 




(I), 



3 



compounds wherein 
compounds wherein 



R is alkyl, alkenyl, or the like 
R 3 is phenyl or substituted phenyl, 



and according to the classification of R as set forth in claim 4 
. compounds wherein R 3 is (substituted) pyridyl 
. compounds wherein R 3 is (substituted) pyrimidyl 

. compounds wherein R 3 is (substituted) 1 , 2-dihydro-2 -oxo- pyridyl 
. compounds wherein R 3 is (substituted) dihydrooxopyrimidyl , 
and processes for the preparations of the compounds; and 
. 5 - amino- 1 -methyl -2 (1H) -pyridone oxalate, and 

. adenosine A2 receptor antagonists and drug compositions for the treatment 
of diabetes mellitus and complications of diabetes , containing the compounds 
of the general formula (I) as the active ingredient. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
53 Claims Nos.: 35 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claim 35 pertains to methods for treatment of the human body by therapy, 
and thus relates to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
See extra Sheet 



1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. ^ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3- CD As on *y 50016 of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ H The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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R 2 «l) tK*JS^. 2) ADy>Hf, 3) 5£-NR 6 R 7 (stf. R 6 &J:lflmiW] 
— £fc«*g^ft-?T7j<StfC^ C2~C5 7yJH, 
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T^z>mmm : ?t-%gizfe-2TMf&znz>c 2~c 5<£g§fncDSi#7^/S£ 
^x^x : befc<, £ ^iz/\n^f>m^xm^nx^xh^c i^cativ 

^Htll^nT^tfeJ;^. ) , 4) AD^ygf, 7jC^S> C1-C4 
T;^;US^^:«C 3~C 6 □7J^STtt^nT^Tt)J;^C2~ 

e^nxv^x^ct^c 3~c 8 7;i^:^s> 6) ;\oy>if, tK^s^ 

fcteC l~C4 7Jl4MTIt^tlT^T ; b £ k^C 1~C 8 7MM, £ 
7cte7) AD>r>g?, TK^S^fc^C l~C4 7J^;HTIi$tlT^T 
fect^C 1 ~C 8 7;H3^r~>S£:&'*U 

R»ttl) AO^>if, zKMS^fcfcfcC l~C4 7MJHT'Ii$nt^T 
^ctV^C 3~C 8 7;^^.;US, 2) AD^>^ 7kKS£fc«Cl~C4 

7;wSTt«i$nT^T i b«k^c 3-c 87;Pir-;n, 3) /\uy>m 

JV*)im, 4) lftI*fl/Xl>Xt>«kV»7'J-;H, 5) «&S£WbXV> 
X*>«fc^'v5 i n7U — 6) a) Aoy>I^fctiCl-C6 7MJV 
SXffi££nx^Xt>cfc<, $e>l:^IWb-l) Any>lf, tK&£ 
^^^SS^*bxv^xt ) ctv^;i/^^i/;i/Sx«M$nx^x : bcti.iC l 
~C6 7J1/+JH, b-2) tfitfcS£MtUX^Xfc<fcV>C 3~C 6 ispnTfr 
^V-C1-C4 7^M> E^lS^WLX^Xfc^C 3~ 

C 6^D7;WbSXB^2nx^X : bc};^l, 

7) a) Any^jsc-^&wic i~c6 7;u^;i/Sxg^$nxviXfe 

«fc<, S6K:a«SWb-l) AO^rygf, 7KmS*feH«SISS:#bX 
^Xfectl^M^yjl/SXit^nx^Xtch^C 1 -c 6 7;u=^;ws, b 
- 2) lil^WlX^Xfci^C 3— C 6 ->^D7JW1/-C 1-C4 7K 
^S, £fcteb-3) C3~C6y^D7JWHXIi^tlX^i.ytFD 
^Vtf'JSS^Ug, Sfctt8) a) Aoy>IS^fcttCl-C67KJl' 
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b-2) g&a^MprbWC&cfc^C 3-C 6 y^D7il/ 
^-C1-C4 7JWS, £fcteb-3) C3~C6y^o7JWHTf 

n^nt^ 2 nx ^ £ k f o * * y s Ht- f 5 1 f □ y tr ^ 

Artel) til^tlt^Tt) ( fc^7U-JH> 2) SiMfbT^Tfc 
iUAjDT'J-JH, 3) An^>Sf*fcttC 1~C 6 7J^;HTiI 
$nTViT ! b«fc<, £ efcg&HTfWC 1 - C6 7MJHtfcttC 3~C 6 
y^a7;WHtti$nTV^t^V k°U S^S, ££:te4) ADy>I 

1 - C 6 7JWStfcliC 3~C 6 y^D7M;Ht'II^nt^-5^ 

#4) ADy^f, TK^S, C 1 ~C 4 7MJHSfc«C 3 - C 6 D 
7;^^a-m^£nT^T&ck^C 2~C 8 7M^JH> 5) ADy>]g 
7j<^S£fcteC 1 ~C 4 7;WHT«$nTViTfe«i:^C 3-C 8 7 
)Vr-)\,m, £fcte6) Aay>JKT, 7kKg£fcteC 1 - C4 7-IWHT 
li$nt^tt)J;^Cl-C8 7;WH©l^tt> R 3 «3) /\a$*>J5H\ 
7kMm%.tMC 1-C4 7^HTlft^nT^Tt)J;^C 1 ~C 8 7)1* 

^S^Wlcl^^n^ig^^Vi^n^cDTK^P^ ; ±I2^43^TR 3 ^\ 1) 
I^tbT^T^i:^ATD7U-;H, 2) a) /\ay>^££:teC 1~ 

c6 7M;HTt^nT^Tt)ct<> zzizg.mjg.^frb- d ad^*> 

. * teSfgS £ W L T «fc V 5 * ;W # * yJHT'ii $ tlT V > 

T*>«fcV*C 1—C 6 T-MrJWg* b-2) B&g£WLT^T i fe«fc^C 3~C 
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6:>^D7W-C1~C4 7WI, £fcteb-3) H&gSrWbTl^T 

3~C 6 y^OT^^St'M^nT^T^ck^l, Fd-2- 
^Vb°Uv^S, 3) a) /\n^r>f(^£/i:teC 1~C 6 7MMtii 

ns^w l-t^t t> «fc ^tDi^iyjim-cmm^nx^xh «k u c i — c 6*5^ 

;P^;US> b-2) gma^WLTViTfe«fcl/iC 3~C 6 ->^D7KJhC 1 

£fc&b-3) C3~C6y^D7JWHttI$nt 
V^^t KDt^V k°U £fcte4) a) AD^MWdiCl- 

c 6 7^*JHTia$ nx «k < , sgasjR^^b-i) Aoy>if, 

^Cl~C6 7^;i/I. b-2) g^S£WLT^Tt>=fcl^C 3~C 6 
D7JW-C1-C4 7JWH, £fc«b-3) C3~C6y^07MJV 

iTftifnti sntn-s^h Ko^y^fce^r h^k Koy^vtr^ 

tt-tn 6 ©Tkfcl^ ; ±«B£*SV>TIft&* 1 ) fi^S^ttTUT *> «k V> £ U -^g, 
2) S^S^WbT^TfectVitfUS^S, 3) a) ADy>g?$fctiC 
l~C6 7M;HTii$nT^Tt)J:<, S^KMUJlC-^b-l) AD 

T^T*>«fc^C 1 ~C 6 7)V*)im. b-2) iM^ttT^T^iViC 3 
-C6v^D7W-Cl~C47WI, £fcteb-3) IM^ttT 
^Tfei^C 3~C 6^^DT;^;USTBg|$nT^T ! fo«i:V>l. KD 
-2-t^V^Jy;H, £fcte4) a) AD<Jr>M^£fcteC 1~C6 7M;V 

-C6 7^JH, b-2) S^S^WUTV^TfecfcViC 3~C 6 ix^oT;U 
^-C1~C4 7MJH, £fcteb-3) C3-C6->^D7^;HTI 
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R^-£fcMS&oX7KiltIlC^ C1~C8 7;WH, =feL<teC3~C 

^IfH^xa^tTX^X&ck^C 1 ~C 4 7;Wl'XXfi3£$nx^Xt><J: 

£> OtK? P #3 ; ±12 C & t^XR' **7 S J SX & £ < 5 ^ V—)Ut&QB £ 7c 
^S^W(Cl^$n^^fe^U^n6©7K?P^;_hfE{34D^TR l ^TayS 
X\ R 2 ^7K^^T\ R 3 £U) zK&Si-fcteC 1 ~C 6©7M;HTft^n 
T^T&cfc^fUi^l/S, £fcte2) a) Any >JR^*fcttC 1 ~ C 6 7;P 

^HT't^$nt^T^«t<, ssicssfimwb- i) Any>if, tj< 

b-2) fi^I^LT^Tfei^C 3~C 6v^7D 
7W-C1~C4 7M;H> e$feg£WUXUX*>«J:V>C 
3-C6 ^^PT^^STB^^nxViT^ctVil. tf 

ST, R 2 7^tKSK^T\ R 3 HllWADy>IftiI$nT^tfc«t^C 
1~C 6 7;WWgTB*fe£nTV>X<b<kV>l. 

t>(D7m% ; ±IB^^^XR'^7 5 RW1<!:C4~C 6 y^D7^ 

□ y > IgC^T lft$ntV^7i -JUT & s -f a y V*- Mt&M £ 
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ft<b<D7Y$m. i) 5-[b-7^ y-8-(3-7)l7$rn7 ^-JD-m-V-y'V—M-l- 
t^Jl-L 2->?t HP-2-t°U v>V >, 2) l-|2-[6-75y-8-(3-7J^0 7x 
-9- (2-y°u^~M -9H-2-yj — ;W -1-X^-;H -l->^7 o y 
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R 2 tel) tK^T, 2) /ND^r>^, 3) 5£-NR 6 R 7 R 6 :fe 
— ZtztefflmUiTymm.^. C2~C5 7->iH, C1~C8 7JWH, 

A,Wtfecfc<, 2£JC/\ny>i^T-TB^£nWTt>ck^C 1~C47^ 
+iHTII$nt^TfcJ;^« ) . 4) AO^j^p, tK^S, C1~C4 
7MJH^fcHC3~C 6 y^D7M;HTli$nT^tfe<j:^C2- 

C8y;^-;ps, 5) /\Dy>^ 7kg?S£fc«c i ~c 4 7M;ht 
e^^nxviT tjck^c 3~c 8T;uy-;ws> 6) Aciy>igr?\ tk^s^ 





(A2) 
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fcteC 1 ~C 4 TMiHTii^nTtiT^ i^C 1~C 8 7)l^t)im. £ 

fecfc^C3-C8 7^JH, 2) Any>Sf, 7K&S£fcteC 1~C4 
T^^^STem^nTl/^TtiiViC 3~C 8 7;i^~;US, 3) /\ny>HC 
7k^S£fcteC 1 ~C 4 7Jl/^JHTi^^nT^Tfci^C 1-C87 
4) W&S^bT^Tfccfc^TU-;^ 5) W^S£WbT^ 
TfeJ:t^TD7U-iH, 6) a) AO^>Kfc(iC 1~C67J^ 

T)V*r)Vm. b-2) g&S^LT^TfccfcUC 3~C 6 )l*)l-C 
1-C4 7JWH, £/tteb-3) fi^S^LT^Tfecfc^C 3~C 6 ~> 
^ □ 7MJPSTIi^ nx^T feet 1, 2-v 5 1 K V k° U 

7) a) Any>H?^/:(iCl~C6 7;WHTti$nT^Tfecl:<, 
SSSUCWb- 1) ;\u?>W.=f; 7K&g£fc«^tSS£WbT^T=bcfc^# 
^t^yJUTtt^nTtiTfeckViC 1 -C 6 7J^JH, b-2) 
iT^T^i^C 3~C 6 ->^D7;WP-C 1-C4 7JWH, 
b - 3) C 3~C 6 y i7 D 7 JP^ JUT 1 1 $ flT ^ ^5 y k Fo^V tfU 5 
~J)Vm, £/ite8) a) Aoy>HfSfdiC 1 ~C 6 7MJHTti$n 

TViTfectV^JU^^v-JUST-gm^nTI/iTfectl'iC 1-C6 7Jl^r)im, 
b-2) Mt&S£^rbT^Tt>ck^C 3~C 6 P 7)V^r)V-C 1 - C47JP 

^;U»> £fcteb-3) C 3 ~C 6 y^n7;wnt^ti€nf t^nt^ 

u i?>mmw(ki) t, -^Arcox (^^> x«ADy>m^> ai-hd 
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3) /\ny>if SfcliC 1 - C 6 7;^STf ft$nT^Tt>«k 

<t*Hf^c i ~c ey)i^r)i&^.rzuc 3~c 6 ^^ur)V^-)vm-cmm 



R 2 ^XJ NHR 3 
(A3) 

(5£<K IA R 2 , R\ Ar. Q^^OTiHufE^lCl^IUS^^n^n^-r-So ) 

Tgsns 7 ->;i/T $ y t° u z^ymmw (A3) l < tt-eti £ 



R 2/ T> NHR 3 
(A2) 

c^f. l\ r 2 , r 3 , m&zw\tm^7£m\zmvm&^n^nMim-2>o ) 

i£tlZ7S.;\£V5?>1gzmmii2)£* -^ArCOX (5£<K X, Ar^BUlE^SsfC 






(A3) 
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(a*, ia r 2 , r 3 , Ar, Q&£vm\zm&mmzmv£&*n?tiMm-r2>. ) 
-cmznz>7 ->;ut =• y tr u v*>ss m& (A3) £fcte^-©&*> l < tt-^-ne.©* 

iT-$57->;i/75 y try ^>aj§sg#: (A3) sfettf©iifeb< t«ne>©7K?n 

V 1 H Ar 



(it*, L', R 2 , R 3 , Ar, QiS^OTOSSIS^tClWIUS^^-n^n^^T^. ) 
TS$n^7v^7$y tTU 5*>«*#:(A3) 2rP0Cl 3 *?£T, BBIRS*S-&*c: 



(35;*, l 1 , r 2 , r 3 , Ar> Q*s«krjcwttffir8S^«fcra Di^fn^nws. ) 



R 2/V Q NHR 3 
(A3) 

(it*, l ! , r 2 , r 3 , Ar, Q^ctOTstfjie^tciffius^^ti^ns^-r^c ) 




(A3) 




(A4) 
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j \l u i?>nm<* (A3) <D&WLt&&m ^x, Hmsjft ^ <t £«p«<t-r*. 



(i^, IA R 2 , R\ Ar, Q*5cfc^TOtuf5^E»(C|s]i;S^^n^nS^f^c ) 
V 1 H Ar 



R 2/ XT^NHR 3 
(A3) 

IA R 2 , R 3 , Ar, Q^ctlAVt»fB^«tlIW] Cl^f n^nt^t?.. ) 
Ti$tl57yJV7 5y tf U ^>l5§3lf£ (A3) £NMP (l-^^;W2-tf n >J F» 



(5£*> IA R\ R\ Ai\ Q*5ctmY«HulB^^|W|i;S^^tl^nic^-r^ 0 ) 
t?S$ns< 5 ^VtfU > ? >^«{* (A4) £fcfcfc-t<D&fc b < «-^tl€>CD7j<?P#) 

&3-r 5 y V'tf U (A4) Sfctt-tOffife L < te^n<=> ©zKfn&©Slii 




(A4) 





(A4) 
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L 1 




(A2) 



L 1 




(A4) 



(iSf, L', R 2 . R\ Ar> Q*5cttAV«HuIB^a^|5ji;a^^n^n^i*T^>o ) 

-cft^n^-r ^ ^Vbf u i?>mmfc (A4) ^fdifoifet < ^ne>^7jc^p^ 



L 1 




(A4) 



(iKf, L\ R 2 , R\ Ai\ Q^ocfcmv^HiilB^eiclwlCS^^n^nit^r^o ) 
T«$n^<S^yfc°U> ; >^a»#:(A4)^75y-fbT^c: < i:^#m<h-r^> - 
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(A5) 



(5£*, L'» R 2 , R\ Ar, Q*5«k^tt«9BE^*^rai;S*-?-n-€ r niK'»"rs. ) 
T^£tl£75 y< S^Vtf U ^ >li«#: (A5) * £ fe L < tt-ttl £ © 

;HTfe^7E7^$ M U (A5) ^^c«-^O^fe b < tt-?-n60 



(5£"K R'tel) 7K^liT> 2) tKHS, 3) ADy>if, 4) L 
T^Tt>ctViC 1 ~c 8t;Mp;vs> £fc&5) ^-NR 4 R 5 (3£4>\ R^cfctfR 5 



R 




O 



(C2) 
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(C3) 




r 2 , Ar, Q^ckmvtttfife^tt^iH]i;s^^n^njt^-r^c ) T«sftM5^ 

-«a£ (I) fcfcl^T, R 1 , R 3 *5ct(^ArcD^{-m<-3n^> rfig|g£^LT^ 
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*^;k X^;k n-yntf;^ V ti^&^cDC 1 8 T)V^r)Vm ; 
*h^-X Ih^-X n-7°Dtf^>. ^fyyD^X 7>=^>S£s:<>£<DC 
l~C8 7^^yl; 7J^d^5 1 JH, i^yj^u hVyJV^ 
u*^)Vm. 2, 2. 2- h U 7 □ x?JH^: <!: ©A >f[:7J^JH ; 
;HP:*X> x^;i^:*g, -f V 7°o tS^: i: ®7MJ^tS ; 7-fe? 1 

7*Dft^I, ^>^JH^t*®7yJH ; k h'D^y^f ;H, 
h Fn=^>x^;H, t Ka + yya^Hfe^Ot Ho^y7JV^S ; 7 
571; ^fJl/75yS, x^7$;l, -f77°Dk>7S;«^:<!:© ; Ey 
7^75 71, y/fJl/7 5;l, yX^75 7 ^7,^4^7 
5;i;7yU ->"x^S, 7 if fP^xjPB, tf n >J >?x;i-S, t: ^ U i?=.)V&. 
/^-k HD7-tibfx;i,S, kX7y-M/j:i'0lt7$yS ; tDV^i/fr 
m ; th^ri'tUltf-)^ Ih^y^J^E ^Dt^^JV^XjH^ 

^^©iti^ittil^U-^XMxjH ; 7oiXi;H, MJ;U2k 7X1 
VU^S7i^(DM^^fc«fi^7»J-;US ; tfD-;us, t°^v*u;ug, -f 

hU7^/um ^h^v*u;i/S, f7^/u;«, hu^;ps, 

^^7)V*c)vm ; p< h + ->#;i^x;i^3^s, x h^>#;i^x;i/;*^;u 
S, ^ h^S/^;u#x;i/X5 L ^S^^©7;^;i'^-^->^;i'#x;i/7;i'^;u 
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y°a\ijim, Ti-y'^)im, -fy^;wS, sec-y^Jim, ien-y'^Jim, n-^ 
>^;P*. 1. 2-y^^7°Dh>S, 1, l-y^fj^Dhm 2. 2-i?*^)V 
y°n¥)VM. 2-T.J-)\^y°u\i)Vm. n-^^rS/JUS, 1, 2--J^^)Vy^)V^ 2,3 

-^^JV-2-JL^Jly'a\i)im, n-^^;ws, 1, l-v^^l^O^l^ 2-x 

^)v^y^-)vm. \-^)v-2-jL^)vy"^)vm. u-^-y^-)vm. 1. 

R'» K&&tftf<Dj£m\z&z>nz>i/7UT)\s3r)\>m£\^ i/yny°u¥jim. 
i/yuy*3-)im. ist7W<>^)im. S/^D^yJH, y^o^7^HX 

R 3 ©^ii3e>n^c3~c 6 ->^dt;i^^;w-c i ~c4 7MJHtn 
u^y^)vm. z/yus\3r~>)imtz.£(Dmm%L 3-6 © uyji^jvm^ 

R'^ck^R^^et'^en^C 3~C 8 y;i-^rx;i/Sch, w.m&z>^\zttt$Wi 
<D7)V>r-)vm, mx\t\-y°u^-)vm. 2-y°u^~)vm. ^77'o^H, 
2-*3-)\s-\-y°u^-)\,m. Z-^^-)V-\-y°u^~)vm, l-*?-)\'-2-y°u^-)\, 
Z-*^)W2-y°u^-)\,m, l-7'^x;«, 2-:/^x;i,X, 3-:/T-x;i/Sft 
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frzmmznzm. -^>vw;i/S. ±7kjh, mi^^s, tKnjn 
S, £f«J-ten-f ;us, hn^jH, ^>^n-r;wai, -y-u^D-oi/S. 7- 

R 3 43 cfc A r (D m m IZ & £> tl Z> B $fc £ £ W b T 1/ > T t> <fc V "r n 7 1 J — ^ S \ Z 

tentz 'ptz < t: % i mtfi i ~ 4 * nt ^ & mm £ & assist a> £ is 
«^n^>s^«i*-r^o trauma, ^x-jus, 7'j;n, ^tv* 
^-y-yu^ai, -fv^jyujn, ^vwj;h, -rs^/u 

^b^yj;us> trusts* fUyy-JVS, t'JS^H, tf^v 

;vs> -f v^>v*7 7-jh> ^>y-r 5^vu;us> o^vuji-s, ^> 
7h<J7yjjvs, ^>v^7v*u;vs, ^>v^^-tfv'u;ws> +;u^s, 
-fy+yujn, -»yij-jvs, ^^^^ius, ^r/^-tJ-u^S, ±y^u 

&ut\ ^mw^\zm&?&mm&T±iz7kmmm£&LT^2>M'£tiz. *<o 
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Sin mz.ix* st^-jim. jL^jim, teit-y^)^mm<Dc 1 ~c 8 tji^ji 

iTli$^:Cl-C8 7JV^H, 2.2, 2-3- Fx 

->x^;k 2-hVtn^;i^^x5 L ;k%£cDC 1 ~C 8 t;1/# y -f ;i/^-^->c 
h-r ^^^x^i/T^ifoiS^y^y-r^^s/C i-cs 

X^;P, 1- KV7'D^y*M*zjl/t+y) if;HC[)Cl~C8 7J^ 
^y*M-J^yC 1~C 8 v'j^Jk 2-#;k^3r 

U — \-$ u >-;k<j-+ ->^> ;k<!-^ ~> * 5P;k% z <Dmmm £ *r it ^ 

Tt><tV^>V/'f;^^r>'C (5-^^;U-2-^V-l, 3- 

myi/WJW *^)Vts.E<D (Iiy^Vl/» C1-C87W 

C 8 7JW;-fM4yC 1~C8 7;V+JH, l-~>^ □ ^ zs)VHr*is*j)], 
^z;|/t=^y X?;^ t'Oy D 7M;m y *M - ;i/t=^ y C 1 ~C 8 

Ml&ZftZC 2~C 5^©M7 5 yStttJyU Tii^^>, tfn 
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1-C4 7)llr)Vm-?:WWk2ftT^Tlb^K 

q& «fc zfmzms tz izmiz -d Tmtzmn&mt* l , mmm^&& o n s u 

^■e, R'ttl) Tk&lSC^ 2) tKKS, 3) ADy>Hf, 4) B^S^W 
bT^TfeJ:^Cl~C8 7M;H, £fcte5) 5£-NR 4 R 5 R 4 :fecfc££R 5 

TWf&Zn&C 2~C 5©ffi3ftloaitt75>'a*jRf*-r*. CKD^te&MSJil 

Vi. ) £*i*U $?£b<«2) 7KmS> 3) Any>Bf, 4) B^S^W 
bTV^Tt>J;ViC 1~C 8T;P^;PS, £fcte5) 5£-NR 4 R 5 R 4 *3cfctfR 5 
ttra-SfcttfflS&oTTKSRISC^ C1~C8 7MJH, fcL<teC3~C 

TM$tl^C2~C 5 ©fflftOSMfcTS £©SRttR3E*lSC 

=?w\-\zm.mwL=f; ^.nm^rz\tm.mm^^/vx^x^^<. $6i:/\n 
y >iftgi$nt ^x i«tt>ci-c4 7M;HT*gi$nt^T ! b <£ 

) ZMMV. &K>iff$LV<te2) ?mm. 4) B#lS£WLT^Tfccfc^ 
C1-C8 7M^S, £fcte5) 5S-NR 4 R 5 (5£f, R 4 43ckU?R 5 te!5j-£fcte*g 
R&^TzKStlK^ C1-C8 7MJH, feL<SC3~C8y^D7M 

S*lTV>Tt>«k^C 1 ~C 4T)l*r)lMxm&-£*lX^X 1 b&^o ) Srj&Sfeb, 
2f?.ll!ffSb<«4) B&g£WLTV>Tt><fcV>C 1~C 8 7;WS, £fc 
«5) 5C-NR 4 R 5 (&*K R 4 4oJ;tXR 5 «|W]-^fcm-eS-^:^T7j<miM^, Cl-C 
87^^;US, feKttC 3-C 8 yi7 0 7M;i'i^i*t^*\ *fctt*§ . 

^ixi^giift-iii^^T^snsc 2~C 5^fP<D^y^y 
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£-^T^T S 6>^Any>|R^T«Sl$nT^T'b«kViC 1~C4 

TMJUtii^nx^Tfcc):^. ) SiBUfcU $e>lC«fcO«F*b<tt5) 
3£-NR 4 R 5 R 4 *5ckO-l 5 ^isI— g=fcttfflSftoT7K£Igr?, C1-C87JV 

3r;i/gs fel< tiC 3 - C 8 D7;^;i/S^S«t5^, Sfc^^UT 

;iz:T\ RHil) *mm^ 2) AO^r>^, 3) 5£-NR 6 R 7 (3£«K R 6 ^5=t 
^R 7 «|p]-^fc«t@^oT7KmM^ C2~C5 7yJVS, C1-C8 7M 
t)K«C 3~C 8 y^07Wi^ti*t5*\ £fc«R 6 :feck£/R 7 

C 4 7JWlTti$nT^Tt )e t^. ) , 4) ADy>Rf, C 
1 -C47WStfclJC 3~C 6 '>^D7;m^;«TftifeSnTViT ! b«J: 
^C2~C8 7M-iH> 5) AD^r>^ zk&S££:te:C 1 ~C 4 7;i/ 
+JHtll$nT^TfectViC 3-C 8 7J^-JH, 6) /\ny>gf, 
TKKS^fcttC l~C4T^^;WST»^$nTl/^T : bck^C 1~C 8 7M 
£fc&7) AD^>gf, zK^g£fcteC 1 - C4 7;WIti^5 
nT^TfeJ:^Cl~C8 7J^^yl^t«L, |ff*L<lil) **JR^ 
2) AO^>Hf, 4) Aoy>ff, *8IS* Cl-C4 7MJHSfe« 
C 3-C 6 ->^aT;U=lr;^TS^$nT^^Tt)J:ViC 2~C 8 
5) ADy>If, 7K&g£fcteC 1 ~C 4 7;^JHTl^$nTl^Tt)ct 
3~C 8 7;V^r^i, 6) AD^r>l^f, 7KM£fcteC 1 ~C 4 7)1 
^iHtllSnT^Tfecfc^C 1 ~C 8 7MJH, £fc»7) AD^r>M 
^> *8£g£fcteC l~C4 7J^;HT«$nx^Tt)J:^C 1-C87 
;H3*v»£ig[UfcU =fc9»£U<tei) zKSfclK^ 2) /\ny>H^ 4) 
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Any>Rf, tKKS, C 1 ~C 4 7i^iHJ fcliC 3~C 6 OJM 
;wgTg^£nwct>«fc^c 2~C 8 7)V*-)Vm, 6) Any^f, tK 
mm&tzltC 1 ~C 4 7;i^;UgTS*&SnTV>Tt>«fcV>C 1 ~C 8 7Jl=¥JV 

T^xfei^c i ~c 8 7J^+->i^t«u £e>k:$?£L<tei) Tkjjtic 

4) AD^yS^, Cl-C4 7MJHtfcliC3~C6y^ 

□ TJWUSTS^nT^Tfccfct^C 2 ~C 8 T )V*~)im. 6) AD^'y 

liCf, 7k^g£;t«c i ~c 4 7;u^-;«x«^$nT^Tt)ctt/iC 1 ~c 8 

7)V*)\,m. £fcte7) AO^r>& 7k^S2;fcteC 1 ~C4 7JWHT 
S^^nTV^TfectViC 1~C 8 7JPzi^->X£:S»*U £bt;U:D$?£b< 
«1) tK^HHS 4) /Nny>JE^> 7K^S, C l-C4 7)l*)im&fz\$C 
3~C6yi7D7^;HTlt$nT^Tt> e t^C 2~C8 7J^z;H, 
£fcW:6) /\n7/>fH\ 7K^S£7cteC 1 ~C 4 7MJHfttSnTV^ 
Tfecfc^C 1~C 8 7;^JH^f»b, ^tlctD$f^U<«l) 7KfftIiH\ 
l£fzbZ6) /\ny>fC^ 7KMS£7cteC 1 ~C 4 7M;HTli$ntV^ 
Tfeck^C l-C8 7;^H^t*L, feo^fe$?^L<^7KS^^S^ 

ZZT\ R 3 «l) ADyyif, 7K^S^fcttC 1 ~C 4 7^;HT»$ 
11X^X^)^1^3-0 8 7^^1, 2) 7\Dy>^, 7k^S£^J;£C 
l~C4 7MMt«$nt^Tfect^C3~C8 7^-;H> 3) A 
a^r>HHS 7«S££:teC 1 ~C 4 7MJHT'lt$nTlX : bJ;^C 1 
-C87)l^FJVm. 4) SiS^^LT^Tfcctl^'J-JH, 5) 
WtTVX : b c tliATD7 l J-;H, 6) a) AO^>gfJfcttCl-C6 

Tk^g £ & (1§IS £ *T b T V i T & J; l ^ # ^ ->JHT £ tlT H T t> <£ 
^C1~C6 7MJH, b-2) M^IX^ LT^Tfccfc^C 3~C 6 

□ 7JW-C1~C4 7JWH> £fcteb-3) ffi^S^WLT^Tfect^ 

c 3~c 6 ->^n7)v=¥)im-cmm^rix^x^^\, h*p-2-^v 
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trusts. 7) a) Aoy>jsfifciici-c67^;HTi»snT 

b-2) StS^tTUTfecl;^C3-C6y^D7J^-Cl-C4 
T;W^r;US, ££teb-3) C 3~C 6 y^o7MJHT'H$nT^I)y 
kHo^VtiUSyJH, ^fc«8) a) ADy>gfSfcliCl-C6 7 

tK^S £ fc £W L T lA T t> J: V ^ yiHTtl £ tit t * T £ 

^C1~C6 7JWH, b-2) iM^ftt^Tfcct^C3-C6y^ 
□ 7^-0 1-0 4 7^1/1, £fcteb-3) C3~C6->i7 07;Wl/ 

#£L<te2) AD^>gf, 7jc^S^fc«C 1-C47 
M JUTSi^ nt l^T t>i; H C 3 ~ C 8 7 JV^-M, 3) An^>HC?-, 
7KmS^^^C 1 ~ C 4 7Jl/+JHTit $ flTVit t> J: ^ C l~C8 7;i/+ 
4) Sil^ ; lbT^Tt> ( k^7U-iH> 5) ill^lTLT^Tt) 
J:I/^tD7 i J-JH, 6) a) ADy>I^^fcSCl~C6 7Jl/^ST 
iH$nT^Tfe ( k<, $e>(;gmiE^b- 1) ao^t>^, 7R^S£fc 

6 7MiH, b-2) ill^LT^Tfcck^C3~C6yi7 07MJW 
C1-C4 7MJH, £)tteb-3) gjtI^UT^Tt)cfcViC3~C6 

7) a) Aoy>fftfcttC l~C6 7;^;l'STBM$nTViT : bJ:<, 

ctv^^^r^uSTE^^nxviTfectviC i~c 6 7;i^;hb, b-2) 

S$feg£*rLT^Tt>«UiC 3~C 6 P7J^JhC 1 ~C4 7Wi, 
$fcttb-3) C 3~C 6 y^D7^;i'iTtffi$nTli5^k Kot*V 
tf'J=^;US, &tz\Z8) a) ADy>^$fcttC 1 - C 6 7;WHTt 
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um&^^r^x^^ti)i^=¥~»imx'mm^rix^x%^c 1-C6 

•7)\>*)Vm, b-2) B^S^WLT^Tk^C 3~C 6 y^P7^;l/-C 
l~C4 7^S, £fcW:b-3) C 3 ~ C 6 y ^7 D 7;^JHT^nf tl 
W&Z fix ^ 3 yt H □ ^ V £ \3Jt h7tHo V t: z> i?—)imx$> 

D> £0£?£L<te2) /\ny>^ zk^SSfeteC 1 ~C 4 7MJHT 
Ml^tlTt^T&cfc^C 3~C 8 7;y^r:=JI/S, 5) Si&S^WLTUT t> J: 
1^t07U-;H, 6) a) /\D^ygf$fc«Cl-C6 7KJHl?l 
I$tlT^Tt )c );<, ££^PftJj§CWb- 1) AD^>gf, zK^S^cte 
&m^&^VX^X^£^t))l#*i/)imXMW:-£riX^Xh£^C 1 ~C 6 
7;Mp;yS, b-2) tM^bT^Tfci^C3~C6y^D7MJl/-C 
1-C4 7JWH, ££:teb-3) iil^LT^T'bct^C 3 ~C 6 y 
2 D 7J^JHT11 $ tlT lAT & J; 1, 2-5? F o-2-^"^ V t: U 5?;i/S. 
7) a) AD^r>I^fcij:Cl~C6 7M;HTlt$nT^Tt)J;<, 

ctl^M+yJPSTIl^nT^tfcct^C 1-C6 7MJH. b-2) 

SMS^WbTv^Tfect^c 3~c 6 ->^oy;y^;y-c 1-C4 7;WH, 

£fcteb- 3) C 3~C 6 y^D7W;HTli$ntl^yt Hot+V 
hf>J$v;H> £fcte8) a) Aoy>^t/:«C 1~C6 7;WHT1 
^$nx^Tt)ct<, ^dSSIlfH^b- 1) /Nny>HH% 7K^S£fcte 

&mM&^isX\s^x^<k^j3)i#*is)imxwWk-£nx^x'b&^c 1 ~c 6 

T;y^;kS, b-2) liS^tUT^tt) < t^C3-C6y^D7JW-C 
1~C4 7^;H> ££teb-3) C3-C6yyD7MJHT^tlfn 
ii^nxt^yt KD^V^fcteT- t KoS?t*V ~J—)l : &X& 
K> . 2 t>\Zft%.V< «5) a^S^WUT^T^ctV^^PT U-;i/S, 6) 
a) AO^f>if ^f;fj;C 1 ~C 6 7MJHTti^nT^Tfc e fc< , £b 
KS^M^b- 1) AD^r>M^ 7K^S^fe«^S^WLTViTt>J:^ 

^;v^^->;wST«m^nT^Tfect^c i ~c 6 7;i/^;i/Sv b-2) 

S^tT^TfccfcUC 3~C 6 yy07W-C 1 ~C 4 7;l^JyS> 
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teb-3) fi«|g£WUTV>T&J:t^C 3~C 6 y^D7MJHTl^$n 
X^Xb&W, 2-yh tiUv^Ug, 7) a) /\Dy>J|f ^fdi 

c i ~c 6 7;i/^;vSTB^$nxviT : fo e fc<, $ei:l$Wb-i) a 

□ ^r>gf, S ^ /i S W b T T =b ct I ^ ^ # ^- ->;^T«^ £ 
nT^Tfeck^C 1~C 6 7)l^)^&. b-2) fM^tbTI/iTfeck^C 
3 ~C 6 ->^7 D7^jl/-C 1 - C 4 7 Wl. %.fMb-3) C3~C6v 
^□T;^;WSTM^$rLTt/^^t Hnt+V t°U 5 5^*, £fc«8) a) 

yNoy>^^yc«c i~c 6yji^r)vmxmW:^nx^x^^<. $<~>k^ 
mfH^b-n Aay>j^T, 7kwtm&tMi%mm$:^isX^x>b£^Z))i< 

^+vJl/STii$nT^Tfei^C 1 ~C 6 b-2) S^S^ 

ttT^Tt)i^C3~C 6 zs$u7 )V*)V-C 1 — C 4 7 )V*)lM. £fc« b 
-3) C 3~C 6 y^D7J^JHTfnfnfi$ntl^yt h'Dt^V 
£fc«^b^t: Fo5?^Vk°^:/-;i^T;$> t>> $ 6fC J; L< te6) 

a) /\ay>iM^£fcteC 1 ~C 6 7 Jl^t JVmxm^ tlX ^X b ^ < . 

*M+y;HT-li$nT^T ; feJ;^Cl~C6 7;WH, b-2) fiM 
S^tLT^TfciUC 3~C 6 5^ u7)V*r)V-C 1~C4 7MJH, £fc 
Jib - 3) S£&g£*rbT^T&J:V>C 3~C 6 y^n7M^STIi$n 
TViTfectVM. 2-5? fc tf U 5?;US, 7) a) AD^>^fcU 

C 1 ~C 6 7^JHtII$nT^Tt) <k< , ££K:Si§fH^b- 1) A 

nT^Tfei^Cl~C6 7WS, b-2) HS^f LT^Tfe«fc^C 
3~C 6->^D7MJWC 1-C4 7MJH, £fcteb-3) C3~C6y 
^□7MJHTIi$nTt / ^yfc Hot+y tT' J $y;H-« ^H8) a) 

Anyvsfsfciic i ~c 6 7)v*)imxw.m-£nx^xio&<, i*t>\zm 

y JHT1I$ nT^T J: C 1 ~ C 6 7M JH, b-2) B^S^ 
WLT^Tfect^C 3~~C 6 y^07Jl/*JlrC 1 ~C 4 7)V*r)V3k. £fcteb 
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-3) C3-C6 y^DTMJUT^nfniM^ntt^yt Kot^rV 
Sfcttfh7t Foyt^V k:7yzJHT^D> ^nj:0^b<«6) a) 

#^r^;WST«lfe$nTViTt>«tViC 1 ~C 6 T)V^r)Vm. b-2) fi^SS: 
ttT^Tfect^C 3~C 6 y^7 07^-C 1~C4 7J^S, Sifcttb 
-3) S&g£3£ r LTtr>T ! fe«fcHC 3~C 6yy □7M;HTtI$nt^ 
Tt>«fcVM. tfUv 5 ;^ £/t«7) a) Aoy>If 

&C 1 ~C 6 7JWIt'iI$nT^Tt) J; < , S6l:S*If^b- 1) 

SnT^Tt>«k^C l—C 6 b-2) iMI^WLT^Tfci^ 

C 3~C 6 y^D7MihC 1 ~C 4 7M^S, £fcteb-3) C3-C6 
y D 7 J^^STgt $ tlT k h*Dt+Vt:U5 yJUT* D * dtl 
ctD$^»tC$f?^b<H6) a) ;\ny>^^fcteC l~C6T;P^;i/STfS 

^tiS^WbTV^TfectV^^^^r^^STgm^nT^TfectViC 1 ~C 6 
TJV^frM. b-2) iM^f UT^T ; b e );^C3~C6y^o7;^-C 
l~C47;U^JkS. ^fcteb-3) LT^Tfccfc^C 3~C 6 -> 

^ □ 7JV+;«Tti^ nt l^T £ ^ 1, 2-v 5 1 K V tf U yJUt 

£>D, dnj;D$e.{Ci:D0^U<te6) a) ADy>g^ttCl~C6 

i ~c 6 T^^^m-vm^nx^xh^i^i, 2->?b tru 

RHmm<D7EMvMMT2>tiK R 2 £M ) Aoy>Ef, tK^S, Cl~ 
C4T)^;WS^fcteC 3~C 6 v-^DT^^^-STrS^^rLT^Tfe^V^C 
2~C8 7J^-JH, i i) Aoy>JlH^ 7K^2S£fcteC 1 ~ C 4 7>MF- 
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;HTM$nT^tt) C J:^C3~C8 7^-JH« Sfctt i i i) Any 

8 7^iH$I«T5i^S> RHii) An^>If, *i£££fcttC 1 ~C 

4 7 ^^JHftl^ tit J: ^ C 1 ~ C 8 7 J^JH, Sfett i i) fi 

fcttC 3~C 6 y^D7MJHtii$tlT^Tt c t^C2~C 8 7M- 

i i) Aoy>if, 7Kife**fcttc i-c4 7M;HT'il$nt 

ViTt>«fcViC 3~C 8 7J^-M, i i i) Aoy>If, tK^SS 

fctec i ~c 4 y^^^ST-a^^nTv^Tfectv^c i~c8 7jwh^i 

R 3 tel) ADy>If, 7j(iitfe^C 1 - C 4 7J^MTit$nT^T : b 
ckV^C 3-C 8 7)V*r—)Vm. 2) AD^r>^ 7j<lS^fc^C 1-C47 

^^STg^nx^Tfcck^c 3-c 8 r;uy— 5) gii^tt 

TtXfeJ;^TD7 , J-JH, 6) a) ADy>If$fcttCl-C6 7;P 

il^ tzitumm £ M u t t> «k * ;u#3f yJbSTii $ nx <^t *> £ ^ 

Cl~C6 7;^M, b-2) iIi^lT^Tt)J:^C3~C6y^D 

3~C 6 y^D7MJHT'li$nTtXfeilM, tf 
Uv^l/*, 7) a) ADy>IC^£7cteC 1 ~C 6 7MiHTti$nt^ 
T=b<fc<> $ £>lC^§fC^b- 1) ADy>If, TK&g^fcteGUKgSrW 
IT^Tfcctt^Jl/^yJUT'li^nt^Tt^^C 1-C6 7)V*)V£k. 
b-2) B&g£:*g LT^Tfc«fc^C 3~C 6v^D7m-C 1~C4 7^ 
=^;PS, £7cteb-3) C 3~C 6 □7jWlT'lI$ntl^yk H 
ot+Vt'JS^H, £fcte8) a) ADy>I^Wcij;Cl~C6 7^ 
JHTIl$nTVXt)=t<, S&fcgailKWb- 1) Aoy>Rf, 

5 £ 7c ii§n £ w u x ^ t *> ck t ^ -> ;ntii $ nt i^t %> £ v> c 
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1~C6 7MJH> b-2) liS^f UT^Tfei^C 3-C 6 y^7 07 
W-C1~C4 7JW1, £&«b-3) C3~C6y^P7;WSt 

6) a) Any^SfcttC 1~C 6 7J^JHTii$nt^Tfcct<, 

se^wMw^b- 1) Aoy^f, 7««^fc«^ffis^wbTv^T^ 

ctV^^^^^^STrM^^nTViTfecfc^C 1~C 6 b-2) 
gmS^WLT^TfeJ^C 3~C 6 i/>7UT)V*)V-C 1 ~C4 7M;H, 
£fcteb- 3) «g|g£WLWrt>«fc^C 3~C 6 y^D7J^HTli 
2nTV>Tfc«fcV>l, 2-^k tTU^S, 7) a) ADy>IfS 

fcteC 1 ~C 6 7;i/*Jl/£Tfi&£nTl>T s b«fc<» ^^l:giWb-l) 

snr^x t «k ^ c i - c 6 b-2) mmm^mvx^xhJ:^ 

C3~C6y^D7W-Cl-C47^;H, £fcteb-3) C3—C6 

a) ADy>gf*fciic i~c 6y;i/^;uST-SM$nxviT : bJ:<, 
*;^^r^;PS"eaift$n.TViTfe«kViC i~c 6 7;^;us, b-2) »^ 

S^tLTtiT^ct^C 3-C6 y^D7W-C 1-C4 7JW1/S, 

teb- 3) C3-C6 y^o7;^;n-e^nftii^$nTv^yk h*Dt 

a) ADy>I^fe(iCl~C6 7MJl/STfl^nT^Tt) e J:<, $6 
KSHJfCT-^b- 1) Any>gf, *K**fett«aS«r*rLTUT'b<fclr» 
*J^+y;HTlM$tlT^Tfe=t^C 1 ~C 6 7^;H, b-2) 
g£WLT^TfccfcV>C 3~C 6 y^DTW-C 1 - C4 7JWH, 
fctb-3) iil^f UT^Tfect^C 3-C 6 y^7 D7M;HT*Ii$n 
T^TfecfcVM. 7) a) /\ny>m?&1t\* 

C 1 ~C 6 7JWI/iTfI$nt^TfeJ:<, $bi:liWb-l) A 
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tlX^X^^^C 1 ~C 6 7JWH« b-2) lil^llTUTfei^C 
3~C6y^D7W-C 1~C4 7JWI, £*i«b-3) C3~C6y 
^n7M;HTti$nT^-5.yt: KDt+V kfU^^VS, £fcte8) a) 
An^j^PStfiteC 6 7WlTli$nTliTfeck<, $e>(cs 

^^yMlril^nT^Tfci^Cl-CeT^I/S^ b-2) 
WLT^Tt) t t^C3~C 6 y^D7MJhC 1-C4 7MJH, £fcteb 
- 3) C3-C6 -> ^7 □ 7Jl/^^STf tl^tlt^$ nt y k Fn^V 

a) Any>ff tfcttC 1-C 6 7MJHtBi$nT^T ! bJ:<. 2 6> 

*M^yJHTli$nTV^Tt)i^C 1 ~C 6 7M;H, b-2) K& 
S^rWb-WCfccktAC 3~C 6->^07;WhC 1-C4 7MJH, £fc 
ttb - 3) S&S£^LT^Tt>cfc:^C 3~C 6 D7J^;Hfti$n 
T^Tt)<j:^l, 2-ytFD-2-t^Vk°'Jy;H, £fcte7) a) Any>JHf 
£fcteC 1~C 6 7JW^"CfitSI$tlT^T i foJ;<, $bi:tiWb- 
1) Aoy>Sf, 7KB6S*fctt«tt**WUTtiT i b«fclr^;U3j?^^;«T 
g^tlTl^TfciiAC 1~C 6 b-2) fi&g£WLTV>Tfc 

ctV^C 3~C 6 y^07W-C 1~C4 7JWH, *fettb-3) C3~ 
C 6 y^D7J^;Htgi$ntt^^k I^D^VtiU^yJU^IttU 
Cin«fc9JfF£L< »4 6) a) Aay>If SfcliC 1 ~C 6 7Jl/*;HTli 

^S^WbTViTfectl^^^^Fv^ST'g^^nTViTfecfcl/iC 1~C67 
b-2) IM2:liUT^TfeJ:^C 3~C 6 Q7KJhC 1 
-C4 7;WH. £fcteb~3) IIMf bTl^Tfcct^C 3~C 6 ->^7 
a7^;HTSI$nt^Tfe<l;^l, y;VSfi!t 
U Ctl«fcrj$e»»C»*L<tt6) a) AD^>^fcUCl-C6 7M 
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£ * & H#SSS * W b T ^ T-%> J; I \tl Jltf* y^STIi $ ftT ^ T fe «fc V > C 
1 ~ C 6 7J^;Htft $ ftTt^T «b J: ^ 1. t K □ -2-3^ V fcT U >W 

CdT Artel) ItS^ftT^Tfecfc^yU-m 2) S&SSrWb 
T^Tt)J:l^TD7U-;H« 3) ADy^^^ttC 1~C6 7JWV 

arena s ft wc*>«k < > s^sirwc i ~c 6 TJi^rjim^tzitc 

3~C 6->^P7;^;i/STBIft$ftTVi2)^Vtr U £fcW:4) A 

ny>Rfifcnc i~c 6 7;^;vgT«tsi£ftTv>-c i fo«k<, S6C4* 

J^WC l-C6 7;WH*&ttC 3~C 6 y^D7;WiTUft$nt 

7'J-;H, 2) lil$tlT^Tfect^fn7U-;H> 3) AO$*> 

C 1~C 6 7WSSfcttC3~C6 S/^D7;^;wa6"C«ttSftTVi*^- 
^Vtf'Jym *fctt4) Any>B^fcttC l~C6 7JWHTii 
$ftT^Tfe«k<> SSKSMCT^C 1~C 6 7;WSSfcllC3-C6 

Oil) K^S£WbT^TfccfcV:>7U— 2) fiM&^WbT^Tfecfc 
V^fD7U-JH, £fc«3) ADy>Hf S^SC 1 ~C 6 7JWST 
fi&3ftTWrt>J:<» Se.C4*ISWC 1~C6 7;P=\f;^*^:«C3~ 
C 6>'^D7;^;i'ST«SI$ftTViS^-=^Vtf U ^USSrSftb. 
£b<tel) fi&a^bT^Tfc^^U-^g, *fc(i2) M^S^rWb 

<£ ^ 7 x =. )im * 3t«*-r s . 
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mm.w mnw3.Enn.WA. mxvssmw -7K>i!t, seitJfi, 

m. £ lifll A fct7 X A* 7 ^ >m. 5.>m3£<D7 5 yRtotta^** 

*7?fc«fc^. iE&k mm. m&M* *7±)VM* yny^M, hn-m ©A 
*RU SEI*3!U HB*fc**!K £I6£!U j&#Sk /S^J, 

&-5-mtemm<D, mmnmm. rnvmrnm. mmo^m. n&uc^rr 
^>^'t±M7 L j:^^<fcD^ : b<M7^^>^\ ifjSAtbtisftfco, mo. o 

3-1 OOOmg, ff^L<ttO. 1 - 5 0 Omg, £ e>K:$ff £L< &0 . 1-1 
OOmg^lBl -»lH»C»ttTS#-rs. M^J©1^«^ mfttftl u g/kg 
- 3 0 0 0 u. g/kgTT&D. $F£L<te#?j3 At g/kg- 1 0 0 0 Mg/kgT& 

ttztt. f&nmmmmM&mm-tzm&te. izmommm* mm 
±&m.mmziVT\$s mxi*. =i->7^-3\ est, v 

-7, ^x>^^;i/v^7A, f+^h'JX ^^^^^fflVi&nftJRSjt 
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ct<, i^iuiiTH zidt^, /\ytim> jwtsm. mm. 

mmm. mm\m. mmmmm. &mitm. mmitm. mmtm. vmi&tLE 
&muLigmz£.K)§£m-tz>z\t&-e%z>o zl<d&. &mzf&c. m&m.mm 
t-tzzth-pjm-c&z. tmmmz&m. at. mmmz^-r^z\t^x 

^7 V- V ft i: £ £ fctfT* S 5 . 

ft£&#tf.5£i:rt*T$*. 

-5^ft£;WBUe>n, «#S0tUTtt, i^a/^t^y^lSK/^k 
/t^t+y^lStX^, VJl/fcf>R» ^7l/V*-;k ^OD^7 

1/ v - ;uft ££W£;i£7^-e#.5o 
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L 1 

r2 A q A l1 



XflA3 



XfMAl 



wV NH2 



R 2/ ^Q^NHR 3 
2 



XfMA2 



W 



I H A 



R 2 -^Q-^NHR 3 



W 




N 



>-Ar 



N 



R 3 



X§A4 



W 




N 



>-Ar 



N 



R 3 



>, 7;^-;P7^>joct^7U;i/7 5 >©iI^-tth'Jx^;U7^ 
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ft -5 :tfeT"f§o 

cDT'&n«#tcl$g^£n&</^\ »3itc-H, NMP (1-^?jH-KdUH» ; 

X=gA2 ; ^Illi 4, 5-y75/ t° U =• ^>!^&2KArC0X Xte/ND 
y>J^T^, Ar^t&fE^^*-r§o ) ^ iiT5-7 -> ^7 $ 7 k: U 5 v> 

mm&z & mm-r % ig t & § . 

»K^tT-f5^V'-JH^Mb> T7°U>M##:4£g^T§XgT-&3o 

XgA4 ; ±fSy>J >»»#4©6ffi<8Aoy >Hf^75 >H§^<t: 

— !7* T'fT 5 ©jW * U ^. 
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si&^teo-i 5 o°cmrMn\ ££>{c$f£u<«:5 o~i o ot-e^s, 




X=jlB4 



t 



H 




XMB1 



CI 



xmbs 





CI 






XmB3 
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CI 




4 



R 



8 



(5£*, IK R\ R 2 . R^ Ar, Q*5J:r^WttS9gB3£«fclRli;*S:**rs. R"«C 
l~C4 07JWl'S?:Mt§. ) 

IgBl ; *Igtt, ^©^Tljt$ni)2-7^7$ 7-4, 6-^nQ-5- 

&m*mitmz£ v mtl it, 2-7 ->;i/7 5 y -5-y s y -4, 6-^ o □ t° u ^ 
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^-jiy ^ >, Til*- jit $ >43<k 7 U 5 ><Dm&iz h U X^JP7 5 

h^>X^>, y I? U > ^ 'J D - JPy ^ fiH-rJPOJ: 5 ftl-fJl' 
Xf§B4 ; tfU ^i?>m±<Dmm-$Z>A\tL£5$L(DT^ SmtTJV^t 

<DT'$>nte#izmi£2ntsL\,*&s &m\z\**? y-;k jl* s—jKDmtzTJv 

Zl— Jim. fh7th'D77>, ^^it>, y^h^yl^X ylfl/> 
<7*U zi— Jlit^^JlJL— T-JKDjLvtZJL-TJim ; y^fJWA75 F & if 
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TOo-ioot:, &m\z\t&i&"e?Tt>nzo i^yco^mmmcom. 
x*ib5 ; *is«> 2-Tsyyu>^^6cDyays^-tf>F-7-r'V— SJ^{^ 

J;0AO^>^l:fiL, 2. 6-yAo^V7°U >K*#6£®ifi-rsieif* 
^ AS^ A O ^ > jk^-^l; j; 0 A O 5 ^ t (C J: o Tfft>n 

III— /\Utf>it* : ?ls>hlsTlZi?B — K*^>£fflV^ 2-3— H7"'J> 
X^B6 ; #X@WU 6-7DO-2-3-F7U >mmfoi<omco>7 u )VW.=?-*:T =L 

— 7* 4 1 T ? T O CD 30* £F £ L t i o 

>^Un— ;ws?^5=-;Wx— TJKD^^Ujl— T)Vm ; ZfU>7nU h\ 
D^;UA, y7ODl^>0«t7&ADy>«7Kii; y/?;^;i/A7 

XHB7 ; *Igm-AD^rV7 5 U >g£#:#:7£) 2 □ V >J^f^IKK)(:x 

^xjUffliJIItTJ^T'U >^SJS«rfrVs, 2-Ifzl/>-6-AD^V7 , U y%fMW 
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i/ > ^ u =1 — v 5 ^ ^x-f;if© ct ^ &x— 9- jim £ ^ ^)i*)v a t 




12 3 

r 1 , r\ Ar, Q&£wmmmmmizw]vm&, R ,2 ttci~c8 7^ 

C 3~C6y7D7W-C 1~C4 7J^JH, £/cteB^S£W LTI^T 
t) e t^C3~C6y^o7MiH^tftt?). 5£ 
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6> 1 0 CCTfrfrn*. 

*>S?x;wWfc£^£^j£T£ d D?Tt>n£ 0 

~io o*CT*fTfcns. 
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iVva . ^xv Ar 

R 3 R 3 
1 2 
OCT, R r ttCl-C8 7J^^y$^Mt, R\ R\ IA Ai\ Q&^OTOfu 

3 - h m^-mmfc \zmt7kmw. mm tmm-r z> t iz u ^ mnw- \z~mk 2 

R 1 d1 




(5£4>, RHiCl~C4 7^;H^S*b» R'^ R 3 > Ar, Q*3cfc^mHuie^« 
i!5t; b T 7 & n Z> J5 $> § c 

EE, £fcte*)DEET{c, ^i&3ifMM&T\znt>nZ>. ftl£V<lZ. SEE • 1£lm 
x\ ckW£b< tey^-Kizmmiz, SEE • S^TIt =bn&o ^JB^tlSig 



42 



WO 01/02400 



PCT/JP00/043S8 



Receptor Biology Inc. it), 75V ->>A2aS^^»J^$-&fcMH* 
SrfltAU cnSffl^T, 75V^>A2ag^#iig^l&£*5£fco& 0 MXV 
2/xg/mlcD^tC7 t j:^)J;-5^Incubation buffer (20mM HEPES, 10 
mM MgCl,. lOOmM NaCl, pH7. 4) £JPtL, I©1^*0. 45ml fc, MJ^ 

^ATfi?^bfc 3 H-CGS21680 ( 500nM; 30Ci/mmol) 0. 025ml tUmt&m. 025ml 

&tintt 0 &mit&mmm\z. $.-r<t&®mm&. 2om\zt < i^^o\zduso^m 

-emmv. Incubation buf ferT«S^10fg#^bM Lfc. H 251C 
T90#IKHIMf& fi^xmmmm CGF/Bi WhatmanftM) ±T&j$K3l»iSU 
m^^^bfc5ml<D50im\l Tris-HCl^»-e2[H]^b3to ^77ii 

->>^l/-->a >#^>*-Ti8l5£Lfc. M^fb^©A2a©§^^ ( 3 H-CG 

S21680) izurt&umt'Syoom&mvnttttz* sx-r<Dmz&K)j£tb. zn&h 
mmm «) = ti- 1 (i^#ftTT0ig^i-#^M^^i) / (±s££r«-#M# 

SW^l))] X100 

±fa&mtte, M^fb^^##SETT(D 3 H-CGS2l680^^^fgftT$»^„ # 
^W^te, IOOmM RPIA#^TT(D 3 H-CGS21680^^-TOtgSTfe^ o 
STTC^^ittt, &®-aS©^{b-&^#&TT-CD 3 H-CGS21680l|-&^^tg 

mmm^iKiM) Cheng-Prusoff<Mck<«*67t 0 

^^'15*5^^^12 0CD<b^#)©ia$^ (Kiffi) \Z. ^tl-^no. 0032 
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2) 7^/iy>h2b^^mmm\z^\f^, mckmmcm?m±(Dmm^mmt 

t h 7tV £/>A2bS^cDNA^CH0KLl;ffl^T-iifiJ^^$i±^o dCDM£l. 5 
X10 5 cells/well T24Wel \<D7° U- b \Z^— \z^, — Rjfcig*^ Hl£K:^ffl U 
/ic 7f/y>7^ hT-&£NECA (30nM) oTjg££n£cAMP*te, 

§:^mzftTZ>mn'&&m-ffil,fz. 0 OSO, Krebs-Ringer-Bicarbonate buffer 
(KRB) OmMKNaCl 118. KC1 4.8, KH 2 P0 4 1.2. MgS0 4 1.2. CaCl 2 3.4. HEPES 10, 
NaHC0 3 25, pH:7.4) 2ml/wel l-e2[H^^> 0. 5ml/wel ITs^mzfU-i >^zr 

^— is a y^fso. Wt^T, Ro-20-1724 (phosphodiesterase inhibi tor) 600 uM. 

neca (isonM) LKfcmip<DbBm^mm<DUi&<k&®&^&m&mm&mu\/ 

well TtPASo Z\<D\5ftmz, 0. IN HC1 (300 Ml/well) 5 
CL£»C«fc9KJ££ll:«>S. cAMP©afl3ttt, Amersham cAMP EIA KitSrffll^TfTo 

NECAJW»cAMP3e^t^T*K»^^«©ia#*©J|caitt, ^TO^liO^fe 

mmm (%) = [ 1- I (NECA t^lb^UTT WcAMPS - Bas a 1 CDcAMP*) / (NECA 
3i»J^tf>cAMP*-Basal ©cAMPS) I ] x 100 

USS^J 5 0^t-&*©ICsottO. 01 UMT&o fc. 

Wistar SJttt^y h©TO^bn^y±— fe^^t^fCct DSfaf65Ml, 
5%^0->Mt, 10" 6 M -f >7. U >, 10- 7 M T r ^+f-^-^y>^OWilliam 

' s Medium E tgi&T«Dft^«-r*. 1B«, MUS^IO raM HEPES, 0. 1% ^jfn. 

i7JV7$> £<atrKrebs-Ringer-Bicarbonate buffer (mM) (NaCl 118, KC1 
4. 8. KH 2 P0 4 1. 2, MgSOj 1. 2, CaCl 2 3. 4, HEPES 10, NaHC0 3 25 ) pH 7. 4 (K 

WVfc&&* 37'CT'<>^3.^- ht5. 30#&, NECA (N-ethy 

lcarboxamide adenosine) (IHIf ;0.UM) <h*«fc-&^£PP£td5U;^$ £ 
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5 &cfcim«J 2 0 ©^^©NECAJWa^l/Zi-^ttUliflllWOICBo U 
M) Ji-tn-^nO. 007643^1X0. 

4) jMM^MMMZJ^Z (KK-AVTa Jci) ^ajfeMl^ltt^iEB (MME^) 

Hltt : 4r#70!l©*SttKK-A'/Ta Jclv^X (B*^U7J:t))8A) . 
A*1£S^U Mi§m^mi35Ml(d^T^o 5&fr#l«t (1500 g , 10 

mmt^mrBr^skmm<Dn^mjkmm\zn-r^%a:±mmmmx^^rzo 
TiMm^WL^mmumetm^mit^m^, p<o. os^wicmwd 



*1 : a^Stta^^^CKK-Ay/TaJcDOSiJlllttlcWi-^ftffl 





(mg/kg) 


1 x 1 00 (%) 


#*3S 
*05e 






72.5 + 3.7 






10 


47.3±7.2 


* * 



(* * ; P <0.01 vs. ttftttJR) 
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2SJE0B1 

8-(3-7;b^-Q7 3i— ;i/)-9-(6-^ h^->-3-tfU 22k) -9H-6-yj ^5 > 
NH 2 

i II ^ ' . 

N N. — 

F 

N 

OMe 

(1) N4-(6-* h^r'>-3-tf'J^)-6-^ao-4. 5-h° U 5 2>2Z S >j£K^ 

5-7 5 7-4. t° US v'XlO.Og, 45.2 mmol ; mMSfifcfefcSS) ©zk (1 

00 ml)-x^y— ;KI5 m\)!BhmmzmmzT5-7S.S-2-*b*>'\ZViS>lZ. 
7 g. 70.1 mmol)*5«k^iiiftafi(l. 5 ml) *je;fcDn*.fc&, 3B#W»PflftM^tbfco 

•H NMR (400 MHz, DMSO-d*) <5ppm; 3.84 (3H. s) , 6.84 (1H, d. J = 9. 6 Hz). 
7.82 (1H. s). 7.99 (1H. dd. J = 2. 8. 9.6 Hz). 8.39 (1H. d. J = 2. 8 H 
z). 8.78 (1H. s). 

( 2 ) Nl- [A- 2 a D-6- f L* h^->-3-b: U i?M T a y ] -5-bf U $ y^JH -3-7 

( 1 ) T»&fc'&«l (6. 6 g. 22. 9 mmol) O tTU z?> (66 ml) Mfflmzmmmm 
^T0-5t:tCT^b 3-7;i/^P^>y^;K 9.6 ml, 79.0 mmol) £80#Ha>tt 
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bfc. ^mmz\mm(x\) izT&t&vfz. imwtm&mm^jiwizT&iti 
mmwj&mw.. s?x^x— ^-;w;:-m#u mmt%m (6. 5 g, n%)&m& 

'H NMR (400 MHz, DMS0-d 6 ) (5ppm; 3.84 (3H. s), 6.84 (1H, d, J = 8.8 Hz). 
7.47-7.54 (1H. m) . 7.59-7.66 (1H, m) . 7.81-7.94 (3H, m), 8.26 (1H. d. 
J = 2.4 Hz), 8.33 (1H, s), 9. 38 (1H, s) , 10.16 (1H. s). 

(3) Hno-8-(3-7Mn7 ^x;!/) -9- (6-* h^->-3-b° U 22k) -9H-7°U 

(2) T#^k^(435 mg, 1. 16 mmol) (D^->^kU X30 mlb«$E£ 

^Mzx^^tzm, tK(x3), mmmwt7mj-hvyA7kmm(x2)£>£.zfmn 
*i&7j< (x\)izxfc&i>. m7k$iWf3- b u ^ A\zT&m, mmvtzo mis&>>x. 

it&W (248 mg, 60%) £MfeM;<h bTf#£. 

: H NMR (400 MHz, DMS0-d 6 ) Sppm; 3.93 (3H, s). 7.05 (1H, d, J = 8. 8 Hz), 
7.38-7.48 (3H. m) , 7.50-7.56 (1H, m) . 7.90 (1H, dd, J = 2. 8. 8. 8 Hz), 
8. 35 (1H, d. J = 2. 8 Hz). 8. 79 (1H. s). 

( 4 ) 8- (3- 2 P7xzj|/) -9- (6- * h 3- ->-3- bf U 22k) -9H-6-!7° U±$> 

(3) TWcfc^O. 0 g, 2.81 mmol) ©1. 2-5** h^~>x^>(40 mD-jft 
7>^Eii77K(20 iDMSt- i/-y^{c70'CfCT, llB#|BJ«#bfc. 

£ m*ui&fc T > =E ~ V A TK&ffcfc «fc tfg*Bfex^;ncT*JR b & . 
WtiJi^tSfD^{b7> ; &-^A7K^(xl) {CT»b^^. fcizKfifeKtf- MJ «5 

yXf)Vx-r)K:T^^b fllSS^* (928 ng. 98*) bTf#fc. 
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>H NMR (400 MHz, DMSO-cU Sppm; 3.91 (3H, s) , 6.99 (1H, d. J = 8. 8 Hz), 
7. 26-7.33 (2H, m). 7.34-7.38 (1H, m). 7.43-7.49 (1H, m), 7.50 (2H. br 
s), 7.81 (1H, dd, J = 2. 8, 8. 8 Hz), 8.14 (1H, s) , 8.23 (1H, d. J = 2. 

8 Hz). 

5-16-7^ ;-%-tt-7)l-*n7^-)l) -9H-9--7°U-;H-l. 2->?b Fa-2-b°U 



n r % 



NH 2 
I " 

= F 
NH 

O 

mmm 1 Ti#fc8- (3-7Mo7i-)H-9- (6-^ h^->-3-tf u ^;w-9H-6- 

7°U ^"5X890 mg, 2.65 mmol) Oii^fcTkH^zk^fS (12 ml) S&$Si££:100 , C 

mmt^w (767 mg, 90%) zm&mfat Lxmrz, 

'H NMR (400 MHz, DMSO-d*) <5ppm; 6.42 (1H. d, J = 9. 2 Hz). 7.29-7.36 (1H, 
m), 7.40-7.56 (6H, m) , 7.70 (1H, d, J = 2. 8 Hz) . 8.15 (1H. s). 
d<Dte£-^(200 mg, 0.621 mmol) / -Jl-Wi&m/mWl^)]/ (\0 drop 

IS a a B ftLfct, mftm^ffiM, yX^X-r;H:T^L, i&^&(189 mg, 
85%) 

'H NMR (400 MHz, DMS0-d,) <5ppm; 6.47 (1H. d. J = 9. 6 Hz). 7.36-7.43 (1H. 
m). 7.44-7.60 (4H. m). 7.77 (1H. d. J = 2.8 Hz). 8.47 (1H. s). 
MS m/e (ESI) : 323 (MH*). 

nmm 3 

5- [8- (3-7MD7xXJl/)-6-(/^7$ J ) -9H-9-~7°'J ~ )V\ -1. 2-^b HP 
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NHMe HC1 

M J _N = 

L . 

N — 
— F 
NH 

O 

'H NMR (400 MHz, DMSO-d*) <5ppm; 3. 10 (3H, br s), 6.47 (1H, d, J = 9. 2 H 
z), 7.34-7.42 (1H, m) , 7.42-7.60 (4R m) , 7.76 (1H, d, J = 2.8 Hz), 8. 
41 (1H, s). 

MS m/e (ESI) :337 (MHO. 

□ -2-h°U->V >-J^i& 

NMe 2 HC1 

I 

N N _ 

NH 

O 

USS^Jltf) (4) {d&^T, 7>^7C2ft:bOK5/*^75 >£J3V^ ^ 

'H NMR (400 MHz. DMSO-d.) <5ppm; 3.56 (6H, br s) . 6.46 (1H, d, J = 9. 2 H 
z). 7.32-7.39 (1H, m), 7.42-7.57 (4H, m) . 7.75 (1H, d, J = 2. 8 Hz) , 8. 
32 (1H, s). 

MS m/e (ESI) : 351 (MHO. 
5£S£F'J5 

5-16-T S y-8- (3- 7 Jt^a 7 x~;U) ^-9-^-^1-1-^5^-1. 2-^b jf 

49 



WO 01/02400 



PCT/JP00/043S8 



NH 2 HC1 




F 



NMe 



O 



mmm 2 ©5- [6-7 5 / -8- (3-7^t0 7i^iH -9H-9-y>J — ;H -1, 2->? t 
b*p-2-t:U XI. 0 g, 3. 10 mmol) CON. N-y^fMJ^75 K (10 ml) AS 
SjICN, N-y/fMM7$ H is* ^l/Tiz^ 7 — ;K0. 5 ml, 3. 76 mmol) * 

^^^;P7ii^-;K0. 5 ml, 3. 76 mmol) SrilinU $ e> l~ 1. mmm&Vfz.* 
RJ&m&*fii\s* 0-6ri£T60-70K 7kmt1- h U (136 mg. 3. 40 mmol) SriO 
A, Jt^bfcc 30#&* 3- K^XO. 29 ml, 4. 66 mmol) £MTU 
lt#Ufco 20£H£» 28T>^E-T7K(l0 ml) £inA, SiatcT**^bfc. 16^ 

^M(xl)fecfc^fn^bT>^n^A7j<^(xl) icTBfc^U IWh'J 

RKxfJH:T^#t, «ffi^«!l<JD7U— # (703 mg) 7'J~M^ 
^y-JV-4NM/iiXf)Kl. 5 ml) fc«»U M§L£„ 

^W'Trft^U «E^* (697 mg. 60%) ^ISfelHf*^ LWc. 
•H NMR (400 MHz, DMSO-d*) Sppm; 3.46 (3H, s) . 6.52 (1H, d, J = 9. 2 Hz), 
7.36-7.43 (1H. m), 7.44-7.60 (4H. m) , 8.15 (1H, d. J = 2. 8 Hz). 8.42 
(1H, s). 

MS m/e (ESI) :337 (MH*) . 



5- (6- (v ;* 5^7 g 7 ) -8- (3-7 JU^- Q7i - JU) -9H-9-7° U x;H - 1- * 5^1/- 1. 
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7.-V bjjg -2- bf u 2 ^ >MMM 

NMe 2 HC1 

I. II 

NMe 
O 

^JS^J 4 CD5- [6- 5 7 ) -8- {Z-y □ 7 -9H-9-7°U — 

2-5? t KO-2-tf'J 5^ y (130 mg, 0.336 mmol) <DH, N-i/yt^Jl 

*;i/A7=hM3 iDIiit:, SH^B^T, 0-6*0 ldT60-70K 7j<^^± h U 
^A(28mg. 0.700 inmol) £iQ*Jfc#bfc. lB#P*m 3— ^ >(23m 1, 0.3 
69 mmol) &*Tb**^bfc. 30$H£» 60-70% 7kmit± b U ^ A (17 mg, 0.425 
mmol)£, ££tc30ftis, a— K*^X23m 1. 0. 369 mmol) £jijbDb, lfc#L 

fc. 30^, Kjfcsm*m%n&<t7 y^-iy i±7kmm&&zmm^)v\zT%i%R 

Vtzo W&E£ISffc:£fc7>^x£A7kigi&(xl) lIT^bm lNElKxl) 
{CTtttBbfeo lN*£^jf£lN zkBtffc^MJ^A^igmiT. pH = 9-10£WiSI 

SlUfco ?l££^y-;i--4N^/@1^x^;Ml. 5 ml) izmMVs JBttbfc. 

^$ ; &p<^y-^-vx^;i^x-7 : -;u{cT^ H B B 'ft:b^, i^^fc v^x^ 

;i/X— ^JKCT^U, Hlt2{b£#J (90 mg, 67%) £*s&[II{fcch L/Tffe. 
■H NMR (400 MHz. DMSO-d.) 6 ppm; 3.46 (3H. s), 3.56 (6H. s) , 6.51 (1H, d, 
J = 9. 6 Hz). 7.33-7.39 (1H, m). 7.46-7.56 (4H, m) , 8.14 (1H, d, J = 2. 

4 Hz). 8. 31 (1H, s). 

MS m/e (ESI) :365 (MH*) . 

mm 7 

8-I3-7MD7I-JH-2-3- K-9- (6-^ h^>-3-h° U 2Mz£HHh2lll± 

5 > 
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NH 2 

K| J . — - 

N , V_ 

F 

N 

OMe 

(1) Nl-(5-7$ 7-4. 6-^^oa-2-b°U 7iz KQ-g-fife 
Nl-(4. h n-2-fcf U 5 >?n;W 7-fe h75 H (100 g, 0. 40 mo 

1) *5ct^^^— xy^;M100 g, wet) £**y— ;M1. 5 L) \zmmvt£&* 7K 

KKx^HCTailb, Sffi-fb^ (44. 6 g, 51%) $«fiHfttbT^&. 
■H NMR (400 MHz, DMSO-de) 6 ppm; 2.05 (3H, s). 5.78 (2H. s). 10.53 (1H, s). 

(2) N4-(6-y h^->-3-tf 'J ^JM-6-^aa-2. 4. 5-b:U $5?> hJ!XA> 

( 1 ) T#fcik^4ftl (10. Og. 45. 2 mmol) CD?K (200 ml) -x^ y —)l (30 ml) 31 
S?K^iaiCT5-TS y-2-y h^ylfUyXlU g, 99.9 mmol)^J:«m 

m (3. o mi) &0^ioiifca, 3. mmmmmm.vrz e mmm^mi- h 

«S2fl:£«l (9. 25 g. 66%) £#*8fe@#<h LTf#fc. 

•H NMR (400 MHz, DMS0-de) 5 ppm; 3.83 (3H, s) , 4.16 (2H, br s) . 5.89 (2H. 
br s), 6.78 (1H, d, J = 9. 0 Hz), 8.00 (1H. dd, J = 2. 6, 9.0 Hz), 8.36 
(1H. s), 8. 56 (1H, d, J = 2. 6 Hz). 

(3) 6-^nn-8-(3-7;i^^D7rc-;M-9-(6-y mry-3-bTU^;U)-9H-2-y 

(2) -ewfcfl^w (6. o g, 19.4 mmol) oy^y-;K60 m\) mmwuzm&iz 

T3-7;U^-n^>XT t H (3. 0 g. 24. 2 mmol) te&ltffim (1. 8 ml) SrJi^ 
SHUfc. t#^nfc^MI££x^y — ;K60 mDlcraU mru^T«m^ 

(III)(DX^y-;K30 iDSffi^JDAfc^ 3. SPfHflMiltfiLfco ifctflfc, 5 
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-JH:«l> mMfc&m (5. 2 g. 72»£»6H#£:UT»fc. 
•H NMR (400 MHz. DMSO-d.) 5ppm; 3.91 (3H, s), 7.00 (1H, d, J = 8. 8 Hz), 
7.09 (2H. br s), 7.27-7.35 (3H, m), 7.42-7.48 (1H, m). 7.83 (1H, dd, 
J = 2. 6, 8. 8 Hz), 8. 30 (1H, d, J = 2. 6 Hz). 

(4) 6-^Da-8-(3-^;b^-a^x— JM-2-3— K-9-(6-* 
M -9H-7°U > 

(3) h^b fd 7^X80 mi) mmzm^\zx, aoitm 

(I) (2. 1 g, 11. OmolK y3-F/^>(4. 4 ml, 54. 5 mmol) 35«fctf3E«B8M' 
V7S;K4.4il, 32. 8 mmol) *MB#Ojn*.fc«, 70^ \ZT2mmmWVfzo Wfc 

?iT> ; &-T7K-^P^'fl:y> ;: E^^A7K^(l:l) (xlK figftl^kT >^EX^ 
«SBfb£4fcl (2. 98 g, 57%) LTfffc. 

■H NMR (400 MHz. DMSO-d.) <5ppm; 3.94 (3H, s) , 7.06 (1H, d, J = 8. 8 Hz), 
7.34-7.44 (3H. m) . 7.48-7.55 (1H, m), 7.88 (1H. dd. J = 2. 8, 8. 8 Hz), 
8. 34 (1H, d, J = 2. 8 Hz). 

(5) 8-(3-7MD7x-JH-2-3-R-(6-^ h^->-3-b: U 2ik) -9H-6-:7° 

(4) T~ntz4t&<m (2. 98 g, 61. 9 imo 1)0)1, 2-v 5 * b*~>x*>(60 ml)-» 
7>^EX7zk(30 ml) hZl'—'JtplZlOTZiZTs 6PffHJJt#Lfc. 

& S—MZXm&Vs «8E<fc^» (2. 69 g. 94X) $*Sfe@fttLTj|fc. 

•H NMR (400 MHz, DMSO-d.) fi.ppm; 3.92 (3H, s) , 7.00 (1H, d, J = 9. 0 Hz). 

7.24-7.35 (3H. m) . 7.42-7.49 (1H. m). 7.81 (1H, dd. J = 2. 6. 9.0 Hz). 

7. 92 (2H. br s) , 8. 25 (1H. d, J = 2. 6 Hz). 
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5-f6-7S /-2-yD^-8- (3-7;^P7x-;i/)-9H-9--7°U 2-^b H 
NH 2 

M J „N = 

Br N ^ — 
— F 
NH 

o 

H«J 7 (Dit^ (100 mg, 0. 216 mmol) <£>M^ffc7.k3iM7kz&?£ (2 ml) mmm 

^ioo t c^x> ittffimwvfzo tkft'&s Kfom&7k\zTmRis, mmm^mm, 
7K*5cti;x-^;K'T^b, mmt&wni mg, 79%) ^ife@#tiTi^ 

•H NMR (400 MHz, DMSO-cU <5ppm; 6.45 (1H, d, J = 9. 6 Hz), 7.30-7.38 (1H, 
m), 7.38-7.46 (2H, m), 7.46-7.66 (2H, m), 7.73 (1H, d, J = 2. 8 Hz) , 8. 
01 (2H, br s). 

5- [6-7 5 7-8- (3-7;M-n 7 ~)V) -2-7 a^^->-9H-9--7°U ~M-l 
b: Fa-2-fc°U^7 >i£^Jjg 



NH 2 HC1 

. — - F 
NH 



^-h'J^A(30 mg, 1.30 mmol) <D\-7°u AV — ;M3 ml) ^(^Or^T, H 
»J 8 (Dit^m (82 mg. 0.204 mmol) £3jn*_fc^ 4^1£n^5S»Sb7 t c 0 

£Mt!^fc7>^x^A7K7g?£ (xl) KTSfc^Lf-^ *'E7KI5ft^^- h U ^AlCT 
^$^^^/-;i-5N^(3 drops) ('?§^L, iilfSLfCo g§£ 

HfE^^(71 mg, 67%) £M£I3#£bT#£o 
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'H NMR (400 MHz, DMSO-d.) <5ppm; 6.45 (1H, d, J = 9. 6 Hz). 7.30-7.38 (IE 
m), 7.38-7.46 (2H. m), 7.46-7.66 (2H, m), 7.73 (1H, d. J = 2. 8 Hz) . 8. 
01 (2H, br s). 
MS nt/e (ESI) : 381 (MHi . 

$mm 10 

8- (3- 7 )V* □ 7 x - M -9- (6- * h ± f>-3- M U -?■- ( 1 >±=M -9H-6 



H»J 7 0\\L^>m (200 mg, 0.433 mmol) , 37ttiPHI) (8 mg, 42. O/zmolK 
y^ODt'X(hU7xZjPt^7^ »/\°^^OA(II) (30 mg, 42. 7Aimol)& 
=fcl/l-^>5P>(60 mg. 0.880 mmol) ©N. N-y^W)^75 F (3 ml)M^ 
^tlS^Hffl^T> ^iSKT H Ux^WT^XO. 2 ink 1.43 mmol) 

^IRb^Cc «g£i§7>^xy7K-g§fn^fc:7>^X7A*^$E(l:l) (xl), 
^P^bT>^xOA7K^(xl) KT^Lfcm, ffi7K6itm± h U ^AtCTlfc 

iistfco ^^vx^vx-^mctm-^u mmft&mm* ~>'x^;v 

X-^;MCT&?£U HtBft;^(148 mg. 85%) ^-Wifrt LTtlfco 
'H NMR (400 MHz. DMS0-de) <5ppm; 0.97 (3H, t. J = 7. 2 Hz). 1.53 (2H, sex. 
J = 7. 2 Hz). 2.35 (2H. t. J = 7. 2 Hz). 3.92 (3H, s) . 7.01 (1H, d. J = 
8. 8 Hz). 7.26-7.38 (3H, m) . 7.42-7.49 (1H, m), 7.61 (2H. br s) , 7.80 
(1H, dd, J = 2. 8, 8.8 Hz). 8.24 (1H. d. J = 2. 8 Hz). 



8- (3- x -9- (6- * h 4^ :>-3- H U 22k) -2-^ >^-^-9H-6-7°U 
±1> 



ft 

N 



N 




OMe 



%nm 1 1 
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NH 2 

I 

N 



x x ^ 



N 

OMe 

10^b^(127mg, 0.316 mmol) <D* ? /-;M20 ml) igi&KllOa; 

T4.5ISIW»L<l**FLfc. /t^S?* A-#-^>£i!i^Lfc^ M^IISb, 
HfB{b-&#)(122 mg. 95%) ^fii^ilt^. 

'H NMR (400 MHz. CDC1.) <5ppm; 0.88 (3H. t, J = 7. 2 Hz), 1.27-1.40 (4H, 
m). 1. 70-1.83 (2H, m). 2.75 (2H, t, J = 7. 6 Hz). 3.98 (3H. s). 5.87 (2 
H. br s). 6.85 (1H. d. J = 8. 8 Hz). 7.06-7.12 (1H. m). 7.19-7.34 (3H. 
m). 7.53 (1H. dd. J = 2. 8. 8.8 Hz), 8. 13 (1H. d. J = 2. 8 Hz). 

nmm 1 2 

5- 16-7 $ I -8- (3- 7 d -7 £ _;U) -9- (6- ^ h ^ ->-3- bf U S£2k) =2z£S >^ 
;W-9H-9-yU^;^l-l. 2-i^b Fa-2-fcf U > 

NH 2 HC1 

i 

N 



?' XV-: 



F 

O 

1 lTt#^8-(3-7;U^-D7oi-;i/)-9-(6-^ V*ris-Z-\f.W)l<)-2- 
^>^-9H-6-7°U^-^>^^M^J2 ^IWl^f^JiL, &&*&fcU <Hf2te£- 

'H NMR (400 MHz. DMSO-d*) <5ppm; 0.86 (3H, t, J = 7. 2 Hz) . 1.25-1.37 (4H. 

m). 1.65-1.77 (2H. m). 2.80 (2H. t. J = 7. 6 Hz). 6.47 (1H. d. J = 9. 6 

Hz). 7.36-7.37 (3H. m). 7.51 (1H. dd. J = 2. 8. 9. 6 Hz). 7.53-7.60 (1H. 
m). 7. 76 (1H. d. J = 2. 8 Hz). 
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MS m/e (ESI) :393 (MH*) . 

mmm 1 3 

N- [8- (Z-y )V^rny jl-)V) -9- (2-7°a \f.~M -9H-6-7°U x;U1 -N. ^-VJ^Jk 




1) N4-(2-ya^-;M-6-^oa-4. 5-bT U $ $ >CD-£fi£ 

5- 7$ 7-4, $^>8g, :7°n/i;l^;L>7 $ >5ml ty-f V Zfu 

^fe|g B B 0 <D^I2^^^ (4. 8g, 54%) £*#fco 

•H NMR (400MHz, CDCL)<5ppm; 2.26 (1H, t, J=2. 4Hz), 3.40 (2H. br s). 4. 
28 (2H. d, J=2. 4Hz), 4.98 (1H. br s), 8.10 (1H, s). 

2 ) 6-^a d-8- (Z-7)l-*u-7 -9- (2-7° □ bfxjt/) -9H-:/'J > 

1) T#£nfcN4- (2- 7°n^-;W -6-^no-4. 5- kf U $ y>y*75 >ti&ik 
Z-7)ljru^>v*^ )ltzmMM 102) <h!5l*I{c^^$itT^HB'fb^^# 

fee 

3 ) N- [8- (3-7Mo7i-J[/) -9- (2~yn fc:x;t/) -9H-6-7°U x;Ul -N. N-S^ 

6- ^7 □ D-8- (3-7MD7xZjH -9- (2-7°P tf— ;W -9H-:/U >150mg£ 4 
0 5 >7K^5mlCDX^y-;U5ml^^^^-- U—7*p7 OV 

-^)iT*r?mmM l , n- [8- d ? - ;u) -9- (2-7°d ex;u) -9H-6--7 0 
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®att*^X^;Ux--x;i/Ti5fe^*«lbailB<b'&* (97mg, 64%) 
'H NMR (400 MHz. DMSO-de) <5 ppm; 3.47 (1H. t. 7=2. 4Hz). 3.56 (6H, brs) . 
5.16 (2H. d. 7=2. 4Hz) 7.45-7.47 (1H, m), 7.63-7.69 (1H, m) . 7.72-7.78 
(2H, m), 8.39 (1H. s). 
MS m/e (ESI) :296 (MH*). 

IWJIUl'LT^^ 1 4~1 6 (Dit&W&'&fco 

mmm 1 4 

8- (3-7 ji/^-a 7 xxjm -9- (2-7°a gxjk) -6-7=- h-zbjf p-lH-l-bf o U ;i/-9 
H--7°U >MM^ 




•H NMR (400 MHz, DMSO-d.) 6 ppm; 1.93-2.10 (4H. m). 3.51 (1H. t. J=2. 4H 
z), 3.66-3.81 (2H. m), 4.15-4.30 (2H, m). 5.20 (2H. d. J=2. 4Hz), 7.42- 
7.49 (1H, m). 7.63-7.69 (1H. m) . 7.73-7.78 (2H, m). 8.44 .(1H. s). 
MS m/e (ESI) :322 (MH*). 

mmm 1 5 

N— ny°u tf;U-N- [8- (3-7^tD7iZJM-9- (2-7°n gxjM -9H-6-7° U 
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'H NMR (400 MHz. DMSO-d.) <5ppm; 0.74-0.89 (2H. m), 0.89-0.94 (2H, m), 2. 
80-2.97 (1H. m), 3.46 (1H, t, J=2. 0Hz), 5.15 (2H, d. J=2. 0Hz), 7.46-7. 
50 (1H, m), 7.65-7.76 (3H.m), 8.54 (1H, s). 
MS m/e (ESI) :308 (MH*). 
H»J 1 6 

8- (3-7MD7xrjV) -9- (2-7° □ fcf -9H-6-:/U >T $ >m.Mi& 
NH 2 HCI 



H NMR (400 MHz, DMS0-d 6 ) <5ppm; 3.52 (1H, t. J = 2. 4) , 5.16 (2H. d, J 
= 2.4). 7.47-7.51 (1H. m) . 7.66-7.77 (3H, m) , 8.45 (1H, s). 
MS m/e (ESI) :267. 92 (MH + ) 

mmm 1 1 

9-7 U ;i/-8- (3-7;kfro 2 gc ~ -9H-6-7U >75 >*&§gi& 
NH 2 HCI 



*H NMR (400 MHz. DMS0-d6> <5 ppm: 4.83 (1H, dd. J = 0.91. 17.2). 4. 95 (2H. 
m). 5.16 (1H, dd, J = 0. 91, 10.4), 7.45-7.47 (1H, m) , 7.61-7.65 (3H, 
m), 8.48 (1H, s). 

MS m/e (ESI) :269. 91 (MH + ) 

$mm 1 8 
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9- (2-7^-;M -8- (ZzTJk^n? S^ik) -9H-6 — ±$ >ifc^m 

NH 2 HCI 



1) 2-:/^;t/*^>7Ji^^— b 

2_ 7 '^>-i-^--;n38g^ h U X^JVT S >683ml O^-fb^ ^ V >2. 7L^^tC 
*^T^>*;U*x;i^n^'-f K305ml£viSrFU tliilTOtlltl^ 

m*mW&, ^i^iffgitT^lfei^ (280g. 96%)£?#vto 

2) l-7'Q ; e-2-7''^> 

2-y^-;i/^^>x;i/^^— h280g©> ? ^^;v^;i'ATS F3. smmzfcft: 

^^^{'^^TK^T^Tin^., ^cD^^^x^ux-^Tl&ffib*:. 
7jcji^^x^;ux-^;n?^^ffib, -£ffl®£7K^bT^n^7.Kt;:T& 

Eg^bTlUfiMtl (137g, 54%) Zmtio 

3) N. N-> ? ^;i/5>)l/-2-^> 
l-^n^-2-7'^>137gc7)^^^;i/^;kAy 5 HI. 3L^^tK^T^^;V$ 

;U-f ^ H:?" MJ^A±* 11 7g£jta;L, ^3?ffl^T^{CT3BfK5 0#i»b 

^fflJf^K^bTi&M^KTift^U «^yT->^AT^tbfCo Z.CD 

mmm^Wik, mt&zm.j±m&[^T^m&wm% dig, m)&mz. 
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4) 2-7'f>-l-7^>M^ 

N,N-> ? ^^;u-2-^>77g<h i o%t&wt—*? y—)imm90m\$:mmm 
m <26g, 40^) zmrzo 

'H NMR (400 MHz, DMSO-ch) a ppm; 1.85 (3H. t, J=2. 6Hz), 3.63 (2H. a, 5H 
z). 8.47 (2H, bs). 

5) Nl-r4-^aa-6-(2-7 c nb°-^7$ y)-5-h°U ^z/~M-Z-7Jl*n^> 
XT $ H 

N4- (2-yPtf— ;U)-6-^nn-4, 5-tf U S y>y75 >48. 8mmo 1 <£> t? U ^>5 
Oml^tCTK^T, 3 -7)VJru^>V-< )V?u U K5. 9ml£MTU 

ti^tifiMT, ott 1 5^jt^b^, m&-c£t>iz3 oftmmwistzo 
nzntz&M i *i?^)i3^-^)i^&&m&i'T&mnMk. m- \a->? n n-e- (2 

-7 5 nf-Jl/7$ y)-5-tfU $y-JH-3-7Jl/tD^>X75 K5. 64g£#£o 
'H NMR (400 MHz, DMSO-cU 6 ppm; 3.07 (1H, t, J=2. 4Hz). 4.12-4.14 (2H. 
m), 7.45-7.50 (1H. m) , 7.58-7.63 (1H, m). 7.80-7.87 (2H, m). 8.05-8.08 
(1H. m). 8.34 (1H, s) . 

&\z* Nl- [4-2 a d-6- (2- y°a \Z~)\,T ^ J ) -5- tf U 5 >^;H -3-:7JM- □ 
^>X7 5 H5. 64g£^>-±&ft;U >56ml CD,S3^£ 1 2 0 7 mm^WV 

tzo &fommfrt>3-*->mt ] j >^mj±^i,rzm, mzz^Kizmpitzo z 
(om^m^mm7mi- h u ^AT-^nu nzntz^Vdzmm^fr-emth 

n^ntz^B^v^)VjL—^)v^\%r^mMvxn^^^-^uu-z- (3-7 

^^-□7^-;W-9-(2-ynt:x;W)-9H-yU > (2. 08g. 35%) £f#7c„ 
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■H NMR (400 MHz, DMSO-d.) 6 ppm; 3.56 (1H, t, J=2. 6Hz). 3.40 (2H. d, J=2. 
4Hz ), 7.53-7.58 (1H, m), 7.71-7.76 (1H, m). 7.82-7.87 (1H. m) , 8.89 
(1H, s). 

MS m/e (ESI) : 287 (MH*) . 

-%mz J;D^^bLT9- (2-^-;M-8- {Z-7 )HS-U7 ^-)V)-m-§7°i) 

'H NMR (400 MHz, DMSO-d*) 6 ppm; 1.75 (3H, brs), 5.05 (2H. d, J=2. OHz). 
7.41-7.50 (1H. m). 7.65-7.91 (5H, m), 8.29 (1H, s). 
MS m/e (ESI) : 282 (MH*) . 

mmm 1 9 

5- [6-T $ y-8- (3-7MD7i-JM -2- (3-h H D^->-3-^^;U-l--7"^— 
;H-9H-9--7°u 2-^fc K a-2-tf U i? J >i&^i& 



1) 2-(7UJV^y)-5--hnb°U-y> 

7 U;P7;H3-;M8. 6 g, 148 mmol) (DN, N-y/fM^A75 F (100 ml) 
^^{CtK^, SitilT, 60-70% tK*^-^- h U -^A (3. 0 g, 75. 0 mmol) 

>(10. 3 g, 50.7 mmol) £flt]A, ^<7)^^20^H»U7Co M^^^P^b 

tttSU «E^fc^«J24©fi^j««!J (9. 9 g, quant.) ^IHfeBfttLTtlL 
•H NMR (400 MHz, DMSO-d «) <5 ppm; 4.96 (2H, dt, J = 1. 6, 5.6 Hz), 5.29 (1 
H, da, J = 1.6, 10.4 Hz), 5.41 (1H, dq, J = 1.6. 17.2 Hz), 6.03-6.14 




o 
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(1H, m), 7.08 (1H, d, J = 9. 2 Hz), 8.50 (1H, dd, J = 2. 8, 9.2 Hz). 9.0 
8 (1H. d, J = 2. 8 Hz). 

2) 6-C7U;l/?^»-3-tf US£±_S> 

1) (Dit^W&*E.$L% (9. 9 g, 50. 7 mmol) ©x^y-;K200 ml)-7k(100 m 
D-gmOO ml)M»tCffi^^^(20 g, 306 mmol) ^M^OiOA. 30£f<J3m 

h'J^A7K^(xl)43ctl5^n^T> ; EX^A7K^ (xl) KT&#b£:^ 

m7km,mj-h*)vi±izTm3k. mmv, umt^m^®.^® (e. i g, 88%) 

'H NMR (400 MHz, DMSO-d*) <5ppm; 4.64 (2H. dt, J = 1. 6, 5.2 Hz), 4.75 (2 
H, br s). 5.18 (1H, da. J = 1. 6, 10.4 Hz). 5.32 (1H, da, J = 1. 6, 17.2 
Hz), 5.97-6.08 (1H, m) , 6.57 (1H, d, J = 8. 8 Hz). 7.01 (1H. dd. J = 2. 
8. 8. 8 Hz). 7. 48 (1H, d. J = 2. 8 Hz). 

3) 5-16-TS S-Z-(Z-7)V*n 7 x -2- (3-b Hn^->-3-^f jhl-^f 
xJU)-9H-9-7°'Jx;H-l. 2->*fc H a-2-h°U VJ >mmm. 

-ffc^l (90 mg. 0.202 mmol) <DJL? / — ;M10 ml) -tK (2 ml) tgmz IO^tK 
/1^>^A-#-#>(10 mg) 4octl/p-K;i'X>7.;i/^>^— TKfD^ (12 mg, 0. 
063 mmol) £JO*.fc8U in*fc»«ELfc. 30#i&, p- MUX>*;i/7fc>Bt— *Sl4fc 
(110 mg, 0.578 mmol), S 6>K:l. 5P#MSt IOX^tK^^^^A-*— #>(10 mg) 
:fc=k£*p-Ml'X>7Jl'*>&— tK?O^)(100 mg. 0. 526 mmol) SriiflO $b^3 

SJHlfcU g§fn&fc7>^x^A7j<^(xl) fcTSfei^bfc, 1 NTKKftthU^A 

;U-5Ni«(3 drops)£»#U WBBLfc. * J -Jlr»»lfJlrj?l 

Hf2'fb-S*7(18 Dig, 20%) $M6@fttl/Tt#fc. 
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'H NMR (400 MHz, DMSO-cU 8 ppm; 1.45 (6H. s) , 6.46 (1H. d. J =9.6 Hz), 
7.31-7.38 (1H, n). 7.40-7.47 (2H, m), 7.47-7.56 (2H, m), 7.73 (1H. d, 
J = 2. 8 Hz) . 

MS m/e (ESI) : 405 (MH~) . 

mmm 2 0 

1- 12- f9-T U JV-6-7 $ I -8- 13-7MD7i>M -9H-2--7°U XJlj -1-X^~ 



1 ) 1- 12- 19-7 U □ n-8- (3-7;^D7xr:jl/) -9H-2-7°U rjlj -1-x 

^-;wi-i--><7Dy^y-;v 

9-7 U ;H-^ n D8- O^^tn 7iz;W -2-3 - K-9IK/U > (50. 0 g, 1 
20.6mmol), 3-<fcg§(I) (1. 1 g, 22 mmolK y^ODt'7(S'J7x^*7 
» A°^>^7A (II) ( 4. 2g, 22 mmoDfeck^l-U-x^— M-X-^Zu 
J—)V ( 12. 7 g, 132 mmol) <D-^ h^h Hn^^X 500 nl)fi9tift£& 
S^B^TF, $IfcTh l JxfJI/75>(25.2Bh 343 nunol) £$5TU 2mm 
W: & b fc o H Jfcifc £ fiSfr jfrffc 7 > ^ — »7 A zKi£ cfc ^g^X^l/ K T^fR b 

%.imm.i-v^^ix\z.-xmM. aMSbfc. jksst^x^jux— 7^i:t8 
au >?x5=-;wx— ^jwc-csfe^u nt^k^ (45. o g, 98 %) 

•H NMR (400 MHz, CDC L) 6 ppm: 1.85-2.00 (2H, m) . 2.32-2.42 (2H. m). 2.6 
2-2.70 (2H, m), 5.00 (1H, d, J = 15. 0 Hz), 4.95-5.05 (2H, m). 5.32 (1H, 
d. J= 10.4 Hz), 6.00-6.10 (2H. m) , 7.24-7.35 (1H. m). 7.50-7.65 (3H.m). 
2 ) 1- 12- (9-7 U )V±J- S Zdh (3-7;^D7xXJl/) -9H-2-7U -JP] -1-X 
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1- (2- [9-7 U o o-8- (3-7MQ7I-JH -9H-2-:/U x;H -l-x^ 

-;H-l->^n7^y-;i/(45 g, 116.8 mmol) £>1, 2-v?* b3r->x^>(900 m 

yl^X-fJUct^L^ mZit-SyKDyV—fc (31. 3 g, 98%) 
£f#fc, ffc£x^/-;P300 mlfcJ&iSU 5Ni£M26 ml £2JD*.Ti£#? 

U »f8Lfc. ^^X^X-^MCTvfti^U ££^^^-^£30 g 
?#Jto «64*; e 

'H NMR (400 MHz, DMS0-(U 5 ppm; 1.72-1.83 (2H, m) . 2.18-2.24 (2H, m) . 2. 
33-2.40 (2H. in). 4.76 (1H, d, J= 17. 2 Hz), 4.86-4.92 (2H. m) , 5.14 (1H, 
d, J= 10.4 Hz). 5. 95-6. 05 (2H, m) , 7.38-7.42 (1H. m). 7.58-7.65 (3H,m). 
MS m/e (ESI) : 364. 01 G\IH + ). 

mmm 2 1 

5- [6-7 $ J -8- (2-~7 U )V) -9^9-yj ~M 2-i?t F n-2-fcf U i? 

NH 2 HC1 

I 

1 L w n J 
" N N _°' 

NMe 
O 

nmmi<D{i), (3), (4) Risnmm2 tmm^m-c&foistz.s-ti-T^ 

8-(2-7U;W-9H-9-yU-;i/]-l. 2-^b Ko-2-fcrUvV X400 mg. 1.36 mmo 
l)<D^^y-;K8 ml)iiIl:th'J7A^ K^v K (150 mg. 2. 78 mmol) £ 
inA^HUHmT, ifiCTWbfc. 15#&, 3- h^^XO. 26 ml. 4.18 
mmol) SrflD*.* £ £ td 16. 5^111 ftVlt. 5££ £->>J 
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u io:i)t«ufc. a^j**s:x^y-;ut»»bfc^ mifm&mj&, x^ 

y— ;W3J:tte?X^X-^Jl/Ti5teJ*U «fgB^^©7'J-#:(337 mg) £t# 

^x^x-tMM'T&^U *IE-ffc'&«l (270 mg, 58W 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.50 (3H. s) , 6.58 (1H. d, J = 9. 8 Hz), 
6.68 (1H. dd, J = 1. 6, 3.6 Hz), 6.74 (1H, d, J = 3. 6 Hz), 7.60 (1H, d 
d, J = 3. 2. 9.8 Hz), 7.96 (1H, d. J = 1. 6 Hz), 8.24 (1H, d, J = 3. 2 H 
z). 8.41 (1H, s) ; MS m/e (ESI) 309 W*) . 

mmm 2 2 

5-f6-7 5 7-8- (2-^x-;i/)-9H-9-yj3i;U]-l-^^;i/-l. 2-^h Kn-2-b°U 
NH 2 HC1 

NMe 
O 

^WJ1©(2)> (3), (4)M»J2» 2 1 £|^«(0#ffiT<&J5dcL&. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.51 (3H, s) . 6.61 (1H, d, J = 9. 6 Hz), 
7.19 (1H, dd, J = 3. 8. 5.0 Hz), 7.41 (1H. dd. J = 1. 4. 3. 8 Hz). 7.62 
(1H, dd, J = 2. 8, 9. 6 Hz), 7.83 (1H, dd. J = 1.4, 5.0 Hz). 8.30 (1H, d, 
J = 2. 8 Hz), 8.45 (1H. s) ; MS m/e (ESI) 325 (MH + ) . 

mmm 2 3 

5-[6-7S;-8-(3-7MD7i^H -9H-9-:/U ~;H -1. tJS*±2k± 2z2. 
b Kn-2-b° U V J 
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NH 2 HC1 



F 



Me— 



NMe 



O 



mmmi. 2, 2 1 tmmvjs&xs&istz. 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.42 (3H, s), 6.46 (1H. s), 7.38-7.60 
(4H. m), 8.13 (1H, s) , 8.42 (1H, s) ; MS m/e (ESI) 351 (MH + ). 

^mm 2 4 

5- f6-T$ y-8- (3zZik±P y^— M -2-^;u-9H-9-yu -M-\-*^)l-h 

2-^b Fa-2-h° u v j y-mmm. 

NH 2 HC1 

Me V N N — 



HS£#J 1 , 2 , 2 1 ^^(O^fe-r^fiJcbfe. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.54 (3H. s) , 3.43 (3H, s), 6.51 (1H. 
d, J= 10.0 Hz), 7.35-7.41 (1H, m) . 7.44-7.57 (4H, m) , 8.11 (1H, d, J 
= 2. 8 Hz) ; MS m/e (ESI) 351 (MH + ) . 

nmm 2 5 

5-16-7$ 7-8- (3-^;i/^-a^^~;W)-9H-9-yj-;H-l-x^^-l. 2-yb K 
□ -2-h°U>V 



F 



NMe 



O 



N 



NH 2 HC1 

1 . - N 



1 
N 



F 



NEt 



O 
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mmM2 1 tmmv^m-v&j&vrzo 

•H NMR (400 MHz, DMS0-d 6 ) 5 pp m: l. 15 (3H. t, J = 7. 2 Hz). 3.89 (2H, a, 
J = 7. 2 Hz), 6.53 (1H. d, J = 9. 6 Hz), 7.38-7.43 (1H, m), 7.45-7.49 
(2H, m), 7.53 (1H, dd. J = 2. 8, 9. 6 Hz) , 7.54-7.60 (1H. m) , 8.10 (1H. 
d, J = 2. 8 Hz), 8.49 (1H. s) ; MS m/e (ESI) 351 (MH + ). 

mmm 2 6 

5- f6- (zy^uy'u \i)V7^ /) -8- (3-7MD7I-JI/) -9H-9-:/U —M -1-^ 
" NH 

V ' .1 ^ — ~ 

' N — , 
NMe 
O 

Hl»!Jl£>(4h 2, 2 1 ^I^CD^T^fifcLfCo 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 0.62-0.67 (2H, m). 0.72-0.80 (2H. m) , 
2.94-3.20 (1H, br). 3.43 (3H. s) , 6.46 (1H. d, J = 9. 6 Hz) , 7.28-7.34 
(1H. m), 7.41-7.53 (4H, m) , 8.09 (1H, d. J = 2. 8 Hz), 8.11-8.28 (1H, b 
r), 8.24 (1H. br s) : MS m/e (ESI) 377 (MH*) . 

mmm 2 7 

5- [6-7 $ l -8- (3-7 )V3r D7iz^) -9H-9-7' 'J-il/)-l- (2- b H 
;M-1. 2-^h HD-2-b:U ^Z> 

NH 2 



' N -N 

= F 
N— 

: —OH 

O 

%mm2 1 tmmcDjjmTSi&isfzt 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.58 (2H, q, J = 5. 2 Hz), 3.93 (2H, t. 
J =5.2 Hz), 4.86 (1H, t. J = 5.2 Hz), 6.49 (1H, d, J = 9.6 Hz), 7.29 
-7.36 (1H, m). 7.42-7.54 (6H, m), 7.94 (1H, d, J = 2. 8 Hz), 8.15 (1H. 
s) ; MS m/e (ESI) 367 (MH + ). 

mmm 2 8 

5-f6-7$ 7-8- (2-y)l^-ny -9H-9-7°U ~)V\ -l-^>v^-l. 2-^h 

HD-2-tf'J >V > 

NH 2 



N 



N N — 

;— f 

N— 



$mm2 1 tmmcDxmT'gj&vrzo 

•H NMR (400 MHz, DMSO-d 6 ) 5 p pm ; 5.04 (2H, s) . 6.57 (1H, d, J = 9. 6 Hz), 
7.06-7.13 (2H, m). 7.26-7.44 (6H, m), 7.45-7.53 (3H, m) , 7.63 (1H. dd, 
J = 3. 2, 9. 6 Hz), 8. 13 (1H. d, J = 3. 2 Hz). 8. 16 (1H, s) ; MS m/e (ES 

I) 413 (MH + ). 

MffiM 2 9 

1-7 LJJkdh 16-7$ 7-8- {%-7)lJTU7 3_-)V) -9H-9--7°'J^;H-I. 2-^b H 

D-2-fc°U^7> 
NH 2 

rrv-r 

= F 
N — 

O 

'H NMR (400 MHz, DMS0-d 5 ) 5 ppm; 4.49 (2H. d, J = 5. 2 Hz), 4.90 (1H, d. 
J = 16.8 Hz), 5. 10 (1H. d. J = 10. 4 Hz), 5.88 (1H, ddd, J = 5. 2, 10.4, 
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16.8 Hz), 6.54 (1H. d, J = 9. 6 Hz) , 7.30-7.35 (1H, m) , 7.41-7.53 (5H, 

m), 7.45-7.53 (3H, m), 7.56 (1H. dd, J = 3. 2, 9.6 Hz), 7.93 (1H, d, J 
= 3.2 Hz), 8.16 (1H, s) ; MS m/e (ESI) 363 (MH + ) . 
MMM 3 0 

2-f5-f6-7$ y-8-(2-^U;^)-9H-9-yj -;P1-2^-^V-l. 2->?b Kn-2-fcTU 

j?=.M mm. 

NH 2 



mmm2 1 tmm^m-e&j&vfzit^m-is- [6-75 /-8-(2-^u;m-9h 

-9-yU-JH-2^V-l. 2-^t KD-2-t'U ;H H^xfP;M600 mg, 1.47 
mmol) <D**S — ;K6 Bil)-rh7k H077X6 ml)-7K(10 ml)Jgfi£K:5 N7j< 
Kft^HJ^ATKigiSa 0 ml. 10 mmol) &m?L. M1&\ZTZmmm&Vtz 0 K 

KTSfc^U UsE -&#!(252 mg. 57%) t llflt 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 4. 61 (2H, s) . 6.53 (1H. d, J = 9. 6 Hz). 

7.29-7.35 (1H. m) , 7.45-7.52 (5H, m). 7.55 (1H. dd. J = 2. 8. 9. 6 Hz). 

8.05 (1H. d, J = 2. 8 Hz). 8. 16 (1H. s) ; MS m/e (ESI) 381 (MHT 

nmm 3 1 

4-[5-f6-7S y-8-(2--7U )l) -9H-9-^U ~M -2^ V-l. 2->?fc Kp-2-1iU 




F 



N — 



COOH 



NH 2 

,'-..,N 




N — 



COOH 
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^ffiM2 1,3 0 £mm<Djj&7?£>1&lstZo 

■H NMR (400 MHz, DMS0-d 6 ) 5 PP m; 1.78 (2H, quint, J = 7. 2 Hz) , 2.12 (2H, 

t, J = 7. 2 Hz), 3.89 (2H. t. J = 7. 2 Hz), 6.51 (1H, d, J = 9. 6 Hz), 7. 

28-7.34 (1H, m). 7.41-7.54 (6H, m) , 7.99 (1H, d. J = 2. 8 Hz) , 8.16 (1H, 

s) ; MS m/e (ESI) 409 (MH + ) . 

mmm s 2 

2- 15-16-7^ 7-8- (2-7'JJH -9H-9-7U —M -2^ V-l. Ko-2-tf'J 
TXjkj 7th75K 

NH 2 

N N — 

= F 

N— 

CONH 2 

O 

2- [5- 16-7 5 V -8- (2-7 U ;M -9H-9-7U ~M -2**7-1. 2-7 1 K n-2- tf 
U 7x;H 6f& (150 mg. 0. 394 mmol) , 1-fc F o*7^>7 h U 77— JU (180 m 
g, 1. 18 mmol) » i^fc7>^Ex 7 A (105 mg, 1.96 mmol), l-X^-3- (3' -: 
J-)VT^. J 7°D M)V) # ;i^7-f 5. H (184 mg, 1. 19 mmol) *5«fctf MJ X5\JI/T 
a > (0.28 ml, 2.00 mmol) <DN, N-^^^*^7S K (3 ml) JS&TO^iSJC 

-f — (JSdJiSJi : 7^nD^7>, y^oa^^ >-;* 7 7 — ^=20: 1, 10: K 4: 

Tifc#U «E^*(96mg, 64*) £&fiH#«i:UTf#fc. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.51 (2H, s), 6.48 (1H, d, J = 9. 6 Hz), 
7.21 (1H, br s), 7.28-7.34 (1H. m) . 7.45-7.54 (6H. m) . 7.62 (1H, br 
s). 7.98 (1H. d. J = 2. 8 Hz). 8. 16 (1H, s) ; MS m/e (ESI) 380 (MH + ) . 

nmm 3 3 

5- [2- (3- 7J^a7x-M -7. 8- yfch'a -3H— f g 7 7 [2. 1 - i ] 7 U 7-3--T 
M-l 2-7 b K a-2- faf U 7 7 > 
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mmm i<d(4), 2 tmm<D^mx'^i,tzs- (3- -7 )i*u? x— ;w -6- (2- a 

< Fn^yX^l/7=;)-9-(6-^ N^r->-3-fcf'J >W -9H-6-7°U X800 mg, 
2. 10 mmol) CD], 2-v^oox^>(20 ml) «K»tttCffi^*z:;Kl. 1 ml, 15. 1 

mmoD^tPA, so x:\zT9.mmmwvtco &j&i££«asu i mm 

fz a tkCfzl&gh&m.m. TRdT&^U 620 mg(Dffi|g B B H ^#fec 
gh&mi&M(\0 ml) tc?S#U 8B#P B 1&nfSfcMML£:„ SJfcift&iWfrSfc, 5 N*i 

^(210 mg, 29X)«:iR»6H#£LT#fc. 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.95 (1H. t, J = 9. 4 Hz), 4. 13 (1H. t. 
J = 9. 4 Hz), 6.43 (1H, d, J = 9. 2 Hz), 7.23-7.34 (1H. m) . 7.33-7.40 
(2H, m), 7.40-7.52 (2H, m), 7.68 (1H, d, J = 2. 8 Hz) , 8.04 (1H, s) ; MS 
m/e (ESI) 349 (MH + ) . 



5- [6-7$ 7-8- (3-^^;V7xn^)-9H-9-^'JxjH-l-^^hl, 2-S^h Ko- 
NH 2 HCI Me 



mm 3 4 
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$zmm i <d (2) , (3) , (4) , mmm 2 , &ummM 5 t mm^m-cmmit^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.34 (3H. s), 3.45 (3H. s) . 6.49 (1H, 
d, J = 9. 2 Hz) . 7. 32-7. 40 (3H, m) . 7. 47 (1H, dd, J = 9. 2, 2. 8 Hz) , 7. 6 
1 (1H. s), 8.13 (1H. d, J = 2. 8 Hz), 8.38 (1H, s) ; MS m/e (ESI) 333.01 
(MH + ) . 

mmm 3 5 

5-16-7 5 7-8-(3-~ hD^3i-;M-9H-9--7°U -;H-l-^^;^-l. 2->?b Kd- 

NH 2 HCI N0 2 



'H NMR (400 MHz. DMS0-d 6 ) 5 pp m; 3.44 (3H, s) , 6.51 (1H, d. J = 9. 6 Hz). 

7.55 (1H. dd. J = 9. 6. 3.0 Hz). 7.79 (1H. t, J = 8. 0 Hz) . 8.00-8.04 
(1H. m), 8.16 (1H. d, J = 3. 0 Hz). 8.34 (1H. d. J = 2. 4 Hz). 8.36 (1H. 

s), 8.62 (1H. t. J = 1. 6 Hz); MS m/e (ESI) 364.00 (MH*) . 

mmm 3 6 

5- [6-7 $ y-8- (3-7 $ -9H-9-^'J =lM zlzA±JkzL 2-i? b K o- 

2-bf U 2J. >-—&W& 
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NH 2 2HCI 



mMM3 5T»&ft*:7D-©75>(371 mg) £THF (200 ml) , EtOH (200 
ml) izmm^. \0% Pd-C C^-tR, 0. 5g) in A, TK^H^T^-e 2 

XlOOmg) ;M2ml) fcigtfU 4N HCl/EtOAc (0. 2ml) 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppin; 3.47 ( 3H , s ). 6.50 (1H. d, J = 9. 6 Hz), 
7.21-7.27 (1H. m). 7.33-7.38 (1H. m). 7.42-7.53 (2H, m), 7.46 (1H, dd, 
J = 9. 6. 2. 6 Hz), 8. 17 (1H, d. J = 2. 6 Hz). 8. 49 (1H. s) ; MS m/e (ES 

I) 334.02 (MHT 

mmm 3 7 

N-f3-f6-7$ y-9-(l-y^-6-^V-l. Eh^b KD-3-fcT'J ;M -9H-8-7° 
NH 2 HCI NHS0 2 Me 



mmM3 6 Tl#f.nfc7U-(D75 XlOOmg) £ fc? U >>X2mI) * 
^T^^y^j^^oij K (28ul) £tJPA., OftT— £Jft#L&. 

7U— *£90mg»fc. ^^7U-^)7$>^y^/-;K2ml) fC*g$PL4N HC1/E 
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tOAc (0. 6ml) toXffift^Z%£M 3 &mmismMZik^yottmg*ntz B 
■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.93 (3H, s), 3.46 (3H, s) , 6.48 (1H, 
d, J = 9.6 Hz), 7.28-7.32 (1H, m), 7.42 (1H, dd, J = 9. 6, 3.0 Hz), 7.4 
6-7.50 (2H. m), 7.59 (1H, s) , 8.18 <1H, d, J = 3. OHz), 8.45 (1H, s) , 
10.04 (1H, s) ; MS m/e (ESI) 411.99 (MH + ). 

mmm 3 8 

5- (6-7 $ I -8- (3- KLT7 □ ;* ?-)V7 ;U) -9H-9-:7 e 'J -M -1-^ g^kzi 
2-^h HD-2-hfU v>V>-m^ 

NH 2 HCI CF 3 



n»n©(2), (3), (4), j&tfnnm5 tmm<vi5&-cmmt& 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.45 (3H, s). 6.53 (1H, d, J = 9. 6 Hz). 

7. 54 (1H. dd, J = 9. 6. 2. 8 Hz), 7. 75 (1H. t, J = 2. 8 Hz). 7. 88-7. 93 

(2H, m), 8.10 (1H, s) , 8.17 (1H, d, J = 2. 8 Hz), 8.43 (1H. s) ; MS m/e 
(ESI) 387.00 (MH + ). 

mmm s 9 

5- [6-7 $ I -8- (3-^ uuy x -9H-9-7° U — M - 1- * g^kzL 2->* fc H o- 

2-eu-^y >MM^ 

NH 2 HCI CI 




o 




75 



WO 01/02400 



PCT/JP00/043S8 



'H NMR (400 MHz, DMS0-d 6 ) 5 PP m; 3.43 (3H, s), 6.50 (1H, d, J = 9. 6 Hz), 
7.47-7.61 (4H. m) . 7.77-7.79 (1H, m) , 8.12 (1H, d, J = 2.8 Hz), 8.34 
(1H, s) ; MS m/e (ESI) 352. 96 (MH + ). 



5-16-7$ 7-8- (3-^ h*~>y^-)l)-m-9-7°V ~)l]-}-*^)l>-\. 2-^h K 
NH 2 HCI OMe 



mmmi(D(2). (3), (4), mmm2, Rzfmmms tmm^m^mE^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 pp m; 3.43 (3H, s ) , 3.73 (3H. s) , 6.50 (1H. 
d, J = 9. 6 Hz), 7.06-7.11 (1H, m), 7.20-7.25 (2H. m), 7.38-7.43 (1H. 
m), 7.49 (1H, dd, J = 9. 6. 2. 8 Hz). 8.14 (1H, d, J = 2. 8 Hz), 8.47 (1H, 
s) ; MS m/e (ESI) 349. 02 (MHV 

nmm4 1 

3- [6-7$ y-9-(l-^^^-6-^-^V-l. 6-^b: K □ -3- b° U i^—M -9H-8-^ U 

NH 2 HCI CN 



MW4 0 
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mmm (3) , (4) . nmm 2 , msmmm 5 tmrn^m-n-m^t^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 PP m; 3.45 (3H, s) , 6.51 (1H. d, J = 10. 0 H 
z), 7.50 (1H, dd, J = 10.0, 2. 8 Hz). 7.72 (1H, t, J = 8.0 Hz), 7.92-7. 
96 (1H. n), 7.99-8.03 (1H, m). 8. 12-8. 15 (1H. m), 8.14 (1H, d, J = 2. 8 
Hz). 8.42 (1H, s) ; MS m/e (ESI) 343.99 (MHT 

mmm 4 2 

2-(3-^;U^-n^3c-;M-l-(6-^ h4^>-3-h°U S^JP) -1H — T $^/f4. 5-cl bf 
U> ? >-4-T$ > 



(1) 2. 4-y^DD-3--hab°'Jy> 

U-ykKo^y-3--hof'Jy>(2.5 g, 16 mmol) fc^v'Jfrffcy >(10 
mU^DA, 110 < CtCT4B#r^l»bfcc SM^Wi§ilfc. JSffiKlBm 

iSiT^yvACT^l ->U#y;i/ttiSU *fegU Hifefc-£r#j (2. 7 g, 8 
7%)£^!i|#:£LT?#^ 0 

(2) N4-(6-^ h^->-3-b°U^;i/)-2-^nD-3-- KD-4-b: U^>T$ > 
(1) ~?ntzit£M (\0. 4 g, 54 mmol), 5-T 5 /-2-p< h^f> t° U ^>(9. 6 

g, 77 mmol), h'jxf JI/7 5X5.4 g, 54 mmol), x£> / — ;M40 mL) (D^ti 

^m^-d-2Bmm.w^tz 0 j^^meetm^u ^Kcgt^x^^iiTK^jbp 

fc. v-UTt/^T^A^D^ h^77^-TiiU ^B-fl^M. 3 g, 42%) 
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'H NMR (400 MHz. CDC1 3 ) 6 ppm; 3.98 (3H, s) , 6.63 (1H, d. J = 6. 4 Hz) , 
6.85 (1H, d, J = 8. 8 Hz), 7.46 UH, dd, J = 8. 8, 2. 8 Hz). 7.92-7.96 

(1H. m). 7.99 (1H, dd, J = 6. 4, 0.8 Hz), 8. 10 (1H, d, J = 2. 8 Hz). 
( 3 ) N4- (6-^ h^>-3-h° U 2M -2-2 a u -3. 4-h° 'J i/>i/TS. > 

(2) "e&it<k&m(\. o g)£7K(io mD, x^y-;K2o mDizmmv, mm 
rnd.o g). mm a mD &upa, ^-TMBtr^Jt^u*:, s^sr-tr^-i' hit 

»*BU *Kffc^»(0.85 g. 95%)£f#fce 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3. 95 (3H. s), 5.79 (1H, s) , 6.59 (1H, d, 
J = 5. 6 Hz), 6. 79 (1H, d, J = 8. 8 Hz), 7. 42 (1H, dd, J = 8. 8, 2. 8 Hz), 
7.70 (1H. d, J = 5. 6 Hz), 8.01 (1H. d, J = 2. 8 Hz). 

(4 ) Nl - [2z£ o D-4- f (6-* h4^>-3-h° U i?)l>) 7$ / ] -3-bf U 2ik3 zSzZik 

(3) T»fc-fk^«(1.0 g, 4. Ommol) £fcT'J >>>(5 mL) KSflPU tK^T^ 
It3-7WD^>^;HI. 0 g)£2jpA, SLfflTT5I^M«*^bfc. 

«®iU «l5-fk-&4fc (1. 2 g, 81*)£f#fc. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.95 (3H, s) , 6.73 (1H, d, J = 5. 6 Hz). 
6.79 (1H, d. J = 8. 4 Hz), 6.97 (1H. s) . 7.31-7.37 (1H, m) , 7.46 (1H, d 
d. J =8. 4, 2.8 Hz), 7.51 (1H, m), 7.69-7.79 (2H. m) . 7.95 (1H. s) , 7. 
96 (1H, d. J = 5. 6 Hz), 8.07 (1H, d, J = 2. 8 Hz). 

(5) 4-^DD-2-(3-7J^a7 jcx;P)-1-(6-^ h^->-3-fcf 'J S^M-IIW g 
£V_[j 5-cl h°'J 2> 

(4) T»fcffc£4fc (980 mg. 2.6 mmol) , hx HJ;M20 mL) , 
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&m (680 mg. 73%) Z&tzo 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 4.03 (3H. s) . 6.91 (1H, dd, J = 8. 8. 0.8 
Hz). 7.11 (1H, d. J = 5. 6 Hz), 7.11-7.17 (1H. m) , 7.33-7.40 (3H. m), 

7.47 (1H. dd. J = 8. 8, 2. 8 Hz) . 8.17 (1H. dd. J = 2. 8, 0.8 Hz). 8.23 
(1H, d. J = 5. 6 Hz). 

(6) 2-(3-7)V*U7x.-)\,)-]-(6-* h^->-3-h°U >MM-lH-f ^gVjj 5- 
cl bf'J>?>-4-7$> 

W-T*SS!U m^t^W (200 mg, 21*)£f#fc. 

'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 4.02 (3H, s) . 5.30 (2H, br) , 6.55 (1H, d 
d, J = 5. 8 Hz), 6.88 (1H, d. J = 8. 8 Hz). 7.07-7. 13 (IE m) , 7.24-7.35 
(3H, m), 7.46 (1H, dd, J = 8. 8, 2.8 Hz). 7.88 (1H, d, J = 5. 8 Hz), 8. 
15 (1H, d, J = 2. 8 Hz) ; MS m/e (ESI) 336.00 (MH + ) . 

mmm 4 3 

5-14-ts y-2-(3--7;i/^-p-7x-;w-iH— r $jgVli 5-cl g u 2>dzr QH- 

1. 2-^b: Ka-2-tiUvV > 



fi»(l4 2T#6n/:2-(3-7JI/tD7x-JH-l-(6-^ b^>-3-t: U S?;U) 
-1H — T 5^714, 5-c] fci'J y>-4-7S> (290 mL) <h«tf£& (10 mL) (Dm&W&l 

)lti7A7U^ bt??7 j-t:mm.Vs myitis 1 ®) (120 mg, 43!*;)£f#fc,, 




o 
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■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.39 (2H, br) . 6.45 (1H, d, J = 9. 6 H 
z), 6.49 (1H, d. J = 5. 8 Hz), 7.28-7.34 (1H, m) , 7.40-7.54 (4H, m), 7. 
72 (1H, d. J = 5. 8 Hz). 7.77 (1H, d, J = 2. 8 Hz) ; MS m/e (ESI) 321.94 
(MH + ) . 

mmm 4 4 

5-[4-t$ y-2-(Z-y)i^-ayx.-)i)-m— r $^Vf4. 5-c] if u 2>zlzdMz 




o 



mnm 4 3 [4-7$; -2- (3-7)1* a 7 x - ;w -m— r ^ [4, 

5-c] tf'J i?>-\-^M-l 2-^k Kn-2-tfU^/>(100 mg) ^ J -;Mlm 
UlcHiSU 2 8 %ir V U -^A^ h^~> F-*^/-;Ui£M(20 mLK 3^{b* 
3MM20 mL)^iOA^T-l BJt^bfc. i£Jt^£MJ±T^g U fM^NH-7 
*-Ay'J*yj^7A^a-7h^77^-Tfil, ^IBfb^ (27 mg. 2 
6*) £f#Jto 

'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 3.45 (3H. s). 6.40 (2H. br), 6.49 (1H. 

d, J = 9. 6 Hz). 6.56 (1H, d. J = 5. 8 Hz), 7.29-7.34 (1H, m) , 7.44-7.5 
3 (4H. m), 7.73 (1H, d, J = 5. 8 Hz), 8. 17 (1H, d, J = 2. 8 Hz) ; MS m/e 

(ESI) 335.98 (MH + ). 
H»J4 5 

3-[6-7$ y-8- (Z-7)l*U7 m-;i/)-9H-9-yj ^Mzlz*±2kzL K 
□ -2-bf'JSV >-i&Wtm. 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.46 (3R s) , 6.45 (1H, t, J = 7. 0 Hz), 
7.30-7.53 (4H, m) , 7.91 (1H, dd, J = 7. 2, 0.8 Hz), 7.97 (1H, dd, J = 
7.2, 0.8 Hz), 8.33 (1H, s) ; MS m/e (ESI) 336.97 (MHT 

m mm 4 6 

5-f6-7$ ;-S-i3-7MD7i-JM -9H-9-T7°U ~M 2-i^t F 
□ -2-fc'Uy;> 



We 

7^7>u^tc5-- hD-2-to F^->tTU ^>(0. 55 kg. 3. 93 mol) ,DMSO (2. 
2 LK K 2 C0 3 (0.88 kg, 6.37 mol) ^)I|M»A.> f£-?S7W£ £ £T}«#L7c 0 $ 
e>lc37 t Cy^TpTs0Me (0.88 kg, 4. 71 mol) ?:iTl> mWti%WVtz. 0 

7K11 L^fiTFLfc^ ^LTflrffiL/t&SII^I&U 70t:TX^$^U, 
^fe^*©*taft:^516g(iK^85%) *%ti a 

(2) 5-7$ 7-1-^^^-2 (lH)-b° U K> ->rL^BSj& 




(1) 1-*5P;W5-- ha-2(lH)-b?U K> 
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° 1 (C0 2 H) 2 
Me 

U— 7lz\-*^)l-5-- hn-2(lH)-tf'J HX250 g, 1.62 molK 1 
0% Pd-C (25 g. 0. 1 w/wX) , EtOH (2. 5 L) &lJU7L§mVfzo 10 kg/cm 2 ^-^ 

fd2tii§&£Et0H(l. 25 L)T75fe#b^o 

M^lCv-zi^ (293 g, 3.2 mol) £^LfeEtOH (2.5 L) MTU * 

iS^Tfl!*^ £/5&bfe&SJI : £iZlJfcU EtOH (1 DTift^Lfc. eoririim^ 
*£LT^iB*fc^&182. 6 gZmtz («52. 6%) 0 

'H NMR (DMS0-d 6 ) & ppm; 3.30 (s, 3H, N-Me). 6.25 (d. 1H, J= 9.3 Hz. H- 

3) , 6.91 (d, 1H, J= 2. 9 Hz, H-6), 7.07 (dd, 1H. J= 9. 3Hz, 2. 9 Hz, H- 

4) ; Kj& : 224-226'C 

(3) 5-(5-7$y-6-^QPb 0 U$^>-4—r;U)T$y-l-^^J^-l. 2-v?b H 
□ -2-b°U 5£y> 




y^XzHz. 5-7^ y-4. 6-^^DDbf U S.iS> 118. 6g, 5-75 7-1-^ 
;W-2(lH)-tiU H> v-zL»Jr|fttg 170. Og, EtOH 360 mL IIMtK 2.4 L^H1M» 

i$U 7K750 mLTiftH. 60rTMJE^SU «8Bik^**fi#t LT188. 2 gl# 
m^TCKBffift: 188 g £7j< I. 9 L (10 vol.HcSU 7>^-77j< 100 mL 
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mwc&m 153.8 g^t#^o 

•H NMR (DMS0-d 6 ) 5 ppm; 3.42 (s, 3H, NMe-D . 5.27 (brs. 2H, NH2-5) , 6.4 

0 (d, 1H, J= 9. 7 Hz. H-3') , 7. 49 (dd, 1H, J= 9. 7Hz, 2. 4 Hz, H-4') , 7. 77 

(s, 1H. H-2), 7.98 (d, 1H, J= 2. 4 Hz, H-6'), 8.35 (s, 1H, NH-4) ; Bb&: 
258T: (decomp. ) 

(4) 5- [6-^7 D □ - 5- (3- 7 J^t □ ^ > ;M 7 $ y b? U $ > ? >-4— f 7 5 
y-I. 2-^b Ka-2-fcf'J > 



:7 7*=nc, 5- (5-7 5 tru ^>?>-4-f ;w 7 5 y-i-^^u-i. 2 

-v?t Hn-2-trU^y > 148.9 g 43«t^tf'J^> 1490 mL (10 vol.) £2JP*. 
$-7)l-*w<>*J>UV 98. 1 mL (1.38 eq. ) SriBTLfc. 
lWfH«Stf>«^7K 1490 mL (10 vol) Sr^ffAtl, fl&EES^U itfcg^l;: DM 
E 500 mL, 1490 mL (10 vol) ^a^Atl, ^iaift^bfc. 

DME / H,0 = 1 / 5 1600 mLTi»U 70^ T24l$fyjiIMfc*£U 
5-[6-^oo-5- (3-7J^n^>^;H7Sy KU5^>-H;H7$y-l, 2 
-ytFD-2-f'Jyy> 196. 4 g£f#fc. 

'H NMR (DMS0-d 6 ) 5 ppm; 3.41 (s. 3H. NMe-D , 6.38 (d, 1H, J= 9.71 Hz. H 
-3'). 7.45-7.50 On. 2H) . 7.60 (dd, 1H. J= 14. 0Hz. 7.0 Hz. H-5"), 7.78-7. 
90 (m. 3H). 8.30 (s. 1H. H-2). 9.09 (brs. 1H. NH-4). 10.08 (brs. 1H. N 
H-5) ; Bfc* : 173*0 (decomp.) 
(4-2) 5-l6-^aD-5-(3-7Jl/^-a^>VW;i/) 75 7 bf U $v>-4- jM 
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XS7-1. 2-^b-Kn-2-b:U>V 

5- [hod-5- {Z-y)V^u^y-M)i) 7 ^ j tf U ^>-4— f ;W 7-1, 
2-ytHD-2-k°Uy;> (2. Og) H7iz h~ h U;U (50mL) Srira*., 85^©:* 

<;w^tjdj»u, ^mmzmmmMLtz* s^^7th^Mj^ (nomu t 

*HKU mumvmm£Lfz'&. 4N-HC.1 (1. 30mL, 0. 97^») SrJPAfc. £ <~> 
(CTizhnhU^ (20mL) J6JPbfc«, &A£tt%U JthzhUJP (20mL) 

TSfcifrU eO'Ciim^b, 1. 59g (y. 72. 5%) Gfi^5fc*Sii£*ifc. 
•H NMR (DMSO-d 6 ) 5 ppm; 3.43 (s, 3H, NMe-D. 6.43 (d, 1H, J= 9. 5 Hz, H- 
3'), 7.40-7.53 (m. 2H), 7.60 (dd, 1H. J= 14. OHz, 8.0 Hz, H-5") , 7.77-7. 
93 (m, 3H), 8.31 (s, 1H. H-2) , 9.16 (s, 1H, NH-4) . 10.17 (s, IE NH- 
5) ; Bfej£: 193-195°C (decomp. ) 

(5)5- [6-^7 □ d-8- (3-7i^Q7x-JV) -9H-9-7°U 
b Fn-2-lf U >V > 



7^7;zi(3, 5-[Hdo-5-(3-7Mo^>^JH75; t:'J=y>-H 
;H7 5A1, 2->?t > 186. 0 g> CH 3 CN 1. 9 L, P0C1 3 186.0 

mL (2.0 mol. 1 vol = 4 eq. ) ^D*., ^-f (A'TUU 120*0 Id T^J m 

Kfomzmmv, ch 3 cn 372 mi&mz.. ^M$bt:si±igiSLfc. isk 

TltAcOEt 1.9 L£in*.T$&«RU 30XK 2 CO 3 tK^?^^900 ■Lffi^fAnfcSfe, 7K 1 
L, 2e>(;:AcOEt 1.9 L£iQAT#ifcLfc. W^H^tK 1.9 IX'Uftm^ Uf£M 
WiL, K*a6t&#£ LT5- [6-^7 □ d-8- (Z-yjl^ay^.-M -9H-9-7°U ~)V) 
2->'t HD-2-tfUS^y > 161. 5g (Tfelfcja) £f#7c. 




84 



WO 01/02400 



PCT/JP00/04358 



'H NMR (DMS0-d 6 ) 5 ppm; 3.44 (s, 3H, NMe-T) , 6.52 (d. 1H, J= 9. 7 Hz, H- 
3'), 7.38-7.47 (m. 1H) , 7.50-7.62 (m, 5H), 8.18 (d, 1H, J= 2. 8 Hz, H- 
6'), 8.80 (d, 1H, J= 1. 1 Hz, H-2) ; gfc* : 219T: 

( 5 - 2 ) 5- [6-^7 □ g-8- (3-7Ma7i-^) -9H-9-yj ~M -1-^^)1-], 
2-^b Kn-2-b°U V J > 

^^7>nfc5-[6-^aa-5- (3-^ ;i^n^>yW MY S. y b'U5y>-4-< 
M 7 5 y-1, 2-^k Fn-2-fc: U S J J >-HCl^ (5gK NMP (25mL) £iDA> 110*0 
T4B#r B m^L/cc ^^^^x^;K100mL) , 10%j^7Mi^- h U ? AtK*&?£ 

(50mL) ^JP^ttttlLfe. WM^tfrftJti&Tk (50mL)Tlft#U 

5- [6-^7 o n-8- {%-7)l* □ 7 jc -9H-9-7° U — ;H -l-^^-l, 2-v 5 1 F 
D-2-k° U > 0. 64g (11X^73. 8%) 

(5-3) 5-[6-^aD-8-(3--7;i/^-a^ a:-;i/)-9H-9-7°Ur:;i/1-l-^^^-l. 
2-^k Ka-2-b°U > 
*HCl-EtOAc& 

5- [6-^7 dd-5- (3-7;i/^-D^>y<;i/) 7$y t'usyy-M^ysy-i, 

2-i^k Fo-2-t:U^y > (lg, 2. 7mmol) £NMP (lOraL) ^*gfi?U4N HCl-EtOAc (0. 
8mL, 3. 2mmol) £t)D;^ 1 10^ T-14^F B mfA»£L-7Co Sj£$j£HPLC##tU 5-[6 
-77 d n-8- (3-7Mo7x-JH -9H-9-yj ^ M -1-*3MU-1. l-V k F n-2- 
tf U >V > (90. 2%) ^i^LTV^ d ch^5SISb^ 0 
( 5 - 4 ) 5- [6-^7 □ a-8- (3-7)lJrn7 3L-)l) -9H-9-yj ~M 
2-i^k Fa-2-tfU 2Z> 

5-[6-^dd-5- (3-7^^-d^>vv;w 757 tf u $^>-4— r M 7 = y-i, 

Fo-2-k°U >V > (lg. 2. 7mmol) £NMP (2mL) fC?gfl?U HOrTlOBf^DD 
ijllflfc. £J«£HPLC##tU 5-[6-^DD-8-(3-7;i-^n7Ji-;W-9H-9 
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-yj t Ka-2-t:U^y >(91. 3%) «ltl^u<h 

(5-4) 5- f6-fr n P-8- (3-7J^D7xZJl/) -9H-9-^U ^Mziz2i±2kzl 
2-/b KP-2-b°U > (One-potS)& : 5- (5-7 5 /-6-y- □ o tf U 5 5y>-4- 

75 FP-2-tfU *?J > — 5- [6-£ p o-5- (3- 

7 )\,-*woy<1 )V) 75 J tf U 5iy>-4— (M 757-1, 2-S?k Kn-2-bT'J 
>V> — 5-[6-^PD-8-(3-7;i-^P7ai-;W-9H-9-y D U^;W-l-7^;i/ 
-1, 2-S^t Ko-2-t°UyV» 

7 77s^ C5- (5-7S 7-6-^ □ □ h° U 5 y >-4--f ;W7 5/ -MfJK2- 
yhHD-2-t°Uy;> UgK NMP (lOmL) ^SPA, 40*CT?8H$bfc. 
igiC^b 3-7J^o^>^^ (0.53mL. 1. leq. ) SrWTU, $6.tNMP (3. 
2mL) SriiiPU ttl. 5P#WJfc#bfcgL RJ«?fflmSl 10^ fc±WWW*#Lfc. 

kjeTx^{c^x^;p (33mD , mmmym-r h u ^atk^ (16. 5mu 

W&S£fi&fD&4£7K (16. 5mL)-C^L, iti^Lfco »«g#j^DME (16. 5mL) £in 

50rT4S*MftJSLtt»efi©5- [6-y* □ P-8- (3-7M0 7i^H -9H-9-7° 
U ~;H KP-2-tfU^y > 0.94g (2XgiR^66. 7» £?#?tc 
(6) 5-f6-7 5 y-8-(3-^;ix^-D73i-;U)-9H-9-^'U— 2kLdz2L£2kzL 2->* 



3-— h ^ [6-^7 P P-8- (3-7MD7I-JH -9H-9-y U ~JU] -1- 

J*3^U-1, 2-^t FP-2-t'U S JJ XDm&Fu (Mm 160. Og (15 M 96. OX. IE 
1*155 g), DME 2600 mL, »7 >^&- 7 7K (28-30%) 1300 mLfc&AU « 
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mm nx;\zTmmisfz. -mm¥'&. fti&mfe* 9ot;{c±tf, mmmt&frz 

ft 8PSra¥«#Lfc. 

7K500 mL Tift^U ffc&LT&gEte^&l 135.0 g£?#fc. 
(7) 5- [6-7$ y-8-(3-7^^-Q7x-;M-9H-9-7°U 2— ^ 



7 7X3 (35- [6-7 ^ 7-8- (3-7Mo7iZJH -9H-9-^'J 
-1, 2-v?k FD-2-tTUSV ><Z)ffilS B B H 130 g, j*^/-;I/Mex^/ — ;U [Et 
OH 2000 mL fcfcfrUIeOH SOgOfiJ^TIg^] 1. 3 L . tK 1.3L&KAU 7.K?& 
90 , C^TJjn^U7 v c o 

y^y-;u^t±x^y-;i/ 200 mLTife^Ufc. «EEft*u *E<b^tt 119. 

1 g £#7Co 

'H NMR (DMSO-dg) 5 ppm: 3.43 (s. 3H, NMe-D, 6.46 (d. 1H, J= 9. 7 Hz, H- 

3') , 7. 26-7. 36 (m. 1H) . 7. 36-7. 60 fa, 6H) . 8. 09 (d, 1H, J= 2. 8 Hz, H- 

6') , 8. 14 (s, 1H, H-2) ; St* : 244*0 (decomp. ) 

m&rn 4 7 

6 -/7 □ P-9- (2-/7 aD-4-tf 'J 22k) -8-(3-7MQ7x3) -9H-7°U > 




N 




F 



— CI 
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( 1 ) N- (6-^ □ g-5-- K a-4-b? U $ yiJM -N- (2-7 □ a-4-bf U 22k) Z S > 
ci. 

M "' - N0 2 

L II - 

"N " N— N 
H 

CI 

5-"hD-4, 6-y^DDt ,| J$y> (8. Og, 41. 2 mmol) (D^r h7t HD77 
> (160 mL) mmmz^&\ZT4-T ^ 7-2-7 an hi U > J > (8. 0 g. 62. 2 mmol) 

h u xfjv7$> (8. 7 mD ^jii^jaA/^ mmmmmmvtzo 

Mx^;H160 ml)T-^U, 7K160mlS.^tSfnA^7K-e^(/^^B?:M7KS?tm 
V^v"^AT«SbfCo ^££MJETT-|g5feU yX?Jl/X-fM«L 

T^c^s^^^gx, jb&u mmit^ (2.2 g. i9%)£#fc 0 

'H NMR (400 MHz, CDC1 3 ) & ppm; 7.39 (1H, dd, J = 1. 9, 5. 5 Hz) , 7.79 (1H, 
d, J = 2. 0 Hz), 8.31 (1H, d. J = 5. 6) . 8.62 (1H, s) . 9.14 (1H, bs) 

(2) N4- (2-7 aa-4-b:US^) -6-7 na-4. 5-b°USy>y7S> 
Cl 

N' N— N 
H 

CI 

N- (6-7 □ o 5-- h a-4- 1: U S -N- (2-7 o □ -4- ti U v^U) 7S> (2. 

2g. 7. 6 mmol) £x7 / -;M4mk 81^4. 4ml KlSIU 0 JST^IS^2. 2g£ 
OiDTt/io &Jfs*f££^KU lBfMlt^l^^ ^^^r^UfCo 

g^#/io 

'H NMR (400 MHz. CDC 1 3 ) S ppm; 7.52 (1H, dd, J = 2. 0, 5.9). 7.84 (1H. J 
= 2.0), 8. 12 (1H, J = 5. 5), 8. 13 (1H, s) 

(3) Nl-14-7oa-6-[(2-7aa-4-fc:'J 2M Z ^ 1 1 -5-bT U $ Z?=-M -3-7 



88 



WO 01/02400 



PCT/JP00/04358 



nh 

I 

' I II 

N ^Cl 

N4- (2-^ DD-4-tfU^;W -6-^7 nn-4, 5-tfU *S?>i?7S. >(2. 5 g, 9.8 
mnol) ©fcfl) >>> (50 mL) »»«fCft*»H5CT0-5 °C{CT^k 3-^;kta^ 
>l/-f;M 1. 3 mL, 10. 7 imol) £5#P B WlT?lTFLfct£, ^cd^^12B#^«# 
b7c= Mir^^TK^ckrJ-Mx^KlOOmL) t3T^L/c 0 WHtSS: INi&g? (xl) 
KX#fc#b7c 0 1N^S^:^x^;Kx2) KTtt&tiH.7c^ ^^-frfc^Jf £ 

rJUCT^l, *E^«I(2. 3 g. 62%) £Mfe@#:<h ITife. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 7.38-7.42 (2H. m) . 7.56-7.62 (1H. n) . 7. 

70-7.78 (3H, ■), 7.99 (1H, bs), 8.27 (1H, d. J = 5. 7), 8.60 (1H, s) 

Nl- 14-^7 □ d-6- [ (2-^7 d P-4-fc° U S^U) 75 J ) -5-fcf U ^ -3- 
7;^d^>X75 H (2. 3g. 6. 1 mmol) <Dttis1&4kV > (75 mL)»«%^ 

»BEX^;K100ml)JwT*3RUfc«, zK(x3k tSfn^K**^- h U ^ AzKi£i£ (x 
2) *5<fctfiS?n&:&zK (xl) fcTi$fc#U SSlTKBiEBft^- h U WBUfc. 

#U attOSSft^i (1.0, 46%)£r*£fiffl#£bT»fc. 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 7.21 (1H, d, J = 1. 8, 5. 3 Hz) , 7.24-7.3 

0 (2H. m). 7.39-7.48 (3H. m) . 8.56 (1H, d, J = 5. 3 Hz), 8.79 (1H, s). 

nmm 4 s 

9- (2-^7 □ D-4- hf U 2ik] -8- (3- 2 2k±a 2 xXJk) -9H-6--7* Uj~5> 
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NH 2 

m •• - N — 

! * 

N 

: F 

-CI 

mifeM4 7 ©6-^on-9- (2-^na-4-tTU yJH-8-(3-7M07x^JH- 
9H-yj>(325rag, 0.9 mmol) <D 1, 2-v 5 ^ h^>X^>(10 mL) -»7 >^-77K 
(5 mL) h^l/-^4>{-80 "CCIT, HMJJft^Lfe. Kfc 

mmty >=t—^ &xmm (xi) tcxr^b^, i7jc«t h u <?ai:t^ 

tJK:»L, «IEft£-«J (229 mg. 75» SMfiH^i LT»fc. 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 5.75 (2H, br), 7.16-7.24 (2H, m). 7.31-7. 

41 (2H, m),7. 44 (1H. d, J = 1. 8Hz), 8.41 (1H, s). 8.51 (1H, d. J = 5. 
3 Hz), 8.14 (1H. s), 8.23 (1H, d, J = 2.8 Hz). 

mmm 4 9 

8- (3-7MD7x^)-9- 12- f (4-* hJFis'OzSM -4-tf U i?M -9 

H-6-yj >7 5> 



NH 2 




— N —OMe 

^JSt h U ^7A200mg?r80 o CT4 h^'>^>^;UT;i/H— H 
JS#J 4 8 ©9- (2-7 D o-4- fc° U -8- (3-7 n 7 x -)V) -9H-6-7 U X 5 
X596 mg. 1.75 mmol) £Un^ IWjtlfc. KJ£iK£*T#fRU 

JS^^WKx^l/ch^-tJ-X^fg^fcSBi^BL, ilEC£:07»2:ML ^x^ 
;UX-T-;KCT?5fe^U, mmtSifo (690 mg. 89%) *^feH#i: UT§fc. 
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■H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.80 (3H, s) , 5.34 (2H, s) . 6.13 (2H, b 

s), 6.80-6.88 (2H, m). 6.90 (2H, d. J = 8. 1 Hz), 7.10-7.16 (1H. m), 7. 

23-7.35 (2H, m), 7.37 (2H, d. J = 8. 2 Hz), 8.28 (1H, d, J = 5. 3 Hz), 8. 
36 (1H, s). 

nmm s o 

4-16-7$ y-8-(3-^;V^-D7x-;ix)-9H-9-7°U 2-v*k Ka-2-k°U 
->V> 



NH 2 




= F 

=o 

— NH 



MffiM4 9®8-(3-7;i/*n7x— ;W-9-l2-[(4-^ h^->^>> ? ;i/) ttis] 
-4-lf'J5?;H-9H-6-:/U >7^>(690 mg, 1.56 mmol) £ MJ 7 ;i^on^ 3. 5 

*Tifc^*fe*bT«l3ft:^» (510 mg, 75%) £ MJ 7^tn»Kttt LT^c. 
'H NMR (400 MHz, CDC 1 3 ) & PPm; 6. 15 (1H. d, J = 5. 1 Hz). 6.43 (1H, d. J 
= 1.8 Hz), 7.32-7.54 (5H. m) . 8.22 (1H. s) . 

mmm 5 1 

4- [6-7$ 7-8- (3-7J^D7iZJH -9H-9-7°U-JH- 1-^^-1. 2-v?k H 
D-2-k°U S>V > 



NH 2 




= F 

= 0 

— N 

CH 3 

mffiMS o<z)4-[6-7$ y-8-(3-7;^n7x-^)-9H-9-:/Un;H-i, 2-it 
k KD-2-tf'J^y >(50mg, 0.16 nunol) £N, N>^^;i/*;UA7$ KlmlfcJgflP 
U "J t>A64mg, 3 »7fc*^;W5ul £)JDA60^T 2 P#P B 1K 
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u mm^ii-vmtti) mw&mmit'&M (30 mg, 55*) &n^ e 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.53 (3H. s), 5.89 (2H, bs) , 6.20 (1H. dd, 
J= 2.2, 7. 1 Hz), 6.46 (1H, d. J = 2. 3 Hz), 7.38 (1H, d, J= 7. 1 Hz), 
8.32 (1H. s). 
MS m/e (FAB) 337 (MH*) . 

mmm 5 2 

8- (3-7^D7xZ)M-9- (4-b°'J^;M-9H-6-yj >T$ > 

NH 2 

" N ' _ _ F 
— N 

mmm 4 8 ©9- (2-2 n 0-4- eu s?;M -8- (Z-y)V^ruy^-)V) -9H-6-^U 
±a>(50mg, 0. 15mmol) ^ /-;U5ml £5=- h 7 t F D 7 5 >5mHCl^^b, 
zKKtft* U ^A8. 2mg£10%/\°^v^Aj^S50mg£JDX.7~o tK*T"T? 1 Bf 

•H NMR (400 MHz, CDC1 3 ) 5 ppm; 5.82 (2H, br) . 7.08-7.14 (2H, m), 7.22-7. 
32 (4H, m). 8.33 (1H, s) . 8.71 (2H. d. J = 6. 0 Hz). 
MS m/e (FAB) 306 (MH + ) . 

mmm 5 3 

5-[8-3(7^tD7x-Jl/) -9H-9-7°U -;^-l-^^;P-l. 

y > 



L N — 

N-CH 3 
O 

^»]4 6 CD5- [6-7 S y-8- (3-7^D7i-)H -9H-9-^°U — ;H -\-*=f- 
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Kn-2-t£ UvV XI. Og, 3. Onunol) £7- h^k Ho^^>20mltc 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 3.62 (3H. s). 6.68 (1H. d. J = 9. 7). 7.2 

1 (1H. dd. J = 2. 9. 9.7). 7.23-7.27 (1H. m) . 7.41-7.49 (2H.m), 7.53-7. 

57 (1H. m) , 7. 58 (1H, d. J = 2. 8) . 9. 00 (1H. s) . 9. 23 (IE s) . 
MS m/e (ESI) 322 (MHT 
IH«J 5 4 

N- f9- (6-^7 q o-3-k°U gS£xJk) -8- (Z-y )V^uy -9H-9-^U —M -N. 



" N 




CI 

( 1 ) 2- f (6-^7 a D-5-- h a-4-bf U $ ;M T $ 71 X^;U->T~ K 
a 

N .^yN0 2 
H 

5-~ ho-4. 6-5^^ □ a tf U = (20. Og. 0. lOmol) <D"r V *7 t Ka^^> 
(400 sL)mmmizmmzX2-^TyjL^-Jl7^> (15. 9 g. 62. 2 mmol) 43cklX 

bfec £J»£7.k> it^x^;M400 ml)T^IRb> 7k400mi;&:l^fn:^7.kTi5fc 
W^S^M7KBit^T^>-^A-e^L/i 0 ^^EhTlr^l^ v?X 
^x-rJI/TliLT^Ufei^tl^tt ®i£U ^fSfb^(18. 7 g. 7 
9%) 

'H NMR (400 MHz. CDC1 3 ) 6 ppm; 2.80 (2H. t. J = 6. 6 Hz). 3.94 (2H. a. J 
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= 6. 6 Hz). 7. 81 (1H, bs), 8. 46 (1H, s) 

( 2 ) 2-1 (5-7 S y a a-4-fcT U 5 z?—)V) 7^71 X^;i/~>T ~ K 
CI 

H J ... NH 2 

I, J, .... CN 
H 

2-[(6-^od-5-— ho-4-eU5v?— ;W75y]x^;P->7-hM18. 7 g, 8 
2.2mmol) £x^/-;H80mh 7K180mK KK18mH3»#b, OgTSM* 

®i£m&mm.i>mm4t&w&mw., ^x^vx-t^i/t&^u ntE<ft-&^ (44. 

6 g, 51%) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 2.80 (2H. t, J = 6. 2 Hz), 3.80 (2H, a. J 
= 6. 2 Hz), 5. 30 (1H. bs) , 8. 10 (1H. s) 

(3) Nl-l4-^aa-6-f (2-->7 7X5S>M 7$ /1-5-bTU 5 >?x;H -3-7;M- 

o x if 1 

a f 

N J r NH 

I. II 

N N— 

H — CN 

2- [ (5-7 5 7-6-^7 □ D-4-lf U 5 yx;W 7^7] ifJk>7- F (10. Og, 45. 
2 mmol) Srbf'J >*>63mH;:Jg#U 3-^;P^-a^> □ U H4. 3ml £ OS 

fcg^lfM- ^WTiMjU «fttJ-rSH#*fflIR, vif)H- x^TSfc 
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■H NMR (400 MHz. CDC1 3 ) 8 ppm; 2.73 (2H, t, J = 6. 6 Hz), 3.80 (2H, Q, J 
= 6. 4 Hz), 6.28 (1H, bs) , 7.30-7.54 (1H. m) , 7.47-7.53 (1H, m). 7.62- 
7.70 (2H, m). 7.80 (1H, d. bs) , 8.37 (1H, s) . 

(4) 2- [6-^7 □ p-8- 7 x - )V) -9H-9-7°U =.)l>] X^;i/->7X H 
ci 

' ,-N — 

I II ^ 
N N — 

F 

CN 

Nl- 14-^7 □ d-6- [ (2— >7 y x^;W 75 J ] -5-tru = S?— ;H -3-^;i/^D^ 
>X75 H (8. 9g, 27. 9 mmol) O^^ri'MtV > (140 mL) M^^S^^H^ 

Ti.sj^pfljpfRjtssbfc. fittittik* Rj&mtim.mrF'emmvtz. s^^sisxf 

;K100Bl)»3T^Ufc^ zM*3K fifp^K**^- hU^A7K^(x2)*5iI^ 
«SHfl^& (4. lg, 49%) SraSfiH#£ UT#&. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.04 (2H. t. J = 6. 8 Hz), 4.59 (2H, t. 
J = 6. 8 Hz), 7.26-7.32 (1H, m) 7.45-7.57 (3h, in), 8.72 (1H. s) . 

(5) 2- [6- [VJ^JVT 5 y ) -8- □ 7iXM -9H-9-^'J XjU] XQ/ 




F 

CN 



2- [6-^7 □ □-8-{3- 7 ;t,^-q^ 3: -;t / )-9H-9-7°U-^1 X5\H^7X F (1. 5 
g, 4. 9 mmol) ©t- h7kh*P77>(30 mL) gilCliaCT, 40* v** 
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•H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.07 <2H, t, J = 6. 6 Hz), 3.32 (6H, s). 
4.50 (2H, t, J = 6. 6 Hz). 7.40-7.46 (1H. m) , 7.60-7.66 (3H. m), 8.28 
(1H, s). 

( 6 ) N- f 8- (3- 7 )V* □ 7 x ~ )V) -9H-6-7' U XJH -N. N-v* * ^)VT $ > 

N 



2- [6- 0? ^^JVT^y) -8- (3- 7MD7x -9H-9-y u — M x^;u-> 
T— H (lOOmg. 0. 32 mmol) ©N. N-y^^*JVA75 HM^tK^^^ h U C7 
A14. lmg (60% in mineral oil) ^rO^TtPA, 1 P#ra«#Lfc. 

^^ga?p^t:y> ; E-^A7K^^5mi^jpA@t^x5 l ;uT«^b> 7K> fiaw^ 
^{c^x^ji/x-^^^jn^, ffift~rz>mi£zffi.mv, mmit&ya (somg. 96%) 

'H NMR (400 MHz. DMS0-d 6 ) 5 PPm: 3.30 (6H, s). 7.28-7.36 (1H. m) . 7.54- 
7.60 OH. m). 7.88-8.00 (2H, m) , 8.20 (1H, s). 

N- [8- (3-7MD7x-JH -9H-6-7° U x;H -N, N-v 5 * 3^1/7 ^ > (309 
mg. 1. 20 mmol) e.N-y/fMM75 K 15ml KigflSU ^K*U^A2g, 
3. S-V9UU\ZV# S J>\. lgSJP^T80fiET2«fW8li*bfc. S^ttSr^Sfe 

mg, 18%) £t#fc 0 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 3.50 (3H. s) . 4.11 (3H. s) . 7.01-7.08 (1 
H. m). 7.36-7.42 (1H. m). 7.83 (1H. d, J = 9. 2 Hz). 8.00-8.04 (1H. m) , 

8.08-8.12 (1H. m). 9.21 (1H. s), 9.36 (1H. d, J = 9. 3 Hz). 
MS m/e (ESI) 370 (MH + ) . 



96 



WO 01/02400 



PCT/JPOO/04358 



mmm 5 5 

N- [8z (3-7MD7x-JM -9- (6-^ h^->-3-fcf U g^ik) -9H-6-7°U -^3 
-N. N-y/WS> 
N 

N .1 ^ 

= N F 
N 



N N 



OCH 3 

mmm 5 4 ©n- [9- (6-^ d d-3- t° >j yz?— m -8- (3-7Md7i-jm -9h 

-9-^°U— ;W-N, 5 >(50mg, 0. 18mmol) ^fSTky^y* — ;i^5ml(c 

£g$?U hU^A^ h^S^F (15 mg, 0. 28 mmol) 2 9#^JJPi*jS»5tbfcc 

£j&j££^m«JEM§U 7KT\#^Ltrai-r^EI^^i«S'JLT^fE'fk^#J (35 
mg, 52%) ^fegitf^ lT#f;. 

'H NMR (400 MHz, CDC1 3 ) B ppm; 3.40 (3H. s) , 4.04 (3H, s), 4.15 (3H. s) , 
6.92-6.98 (1H, m). 7.23 (1H, d, J = 9. 5 Hz) . 7.28-7.34 (1H. m), 7.93- 
7.97 (1H, m), 8.0-8.06 (1H, m). 8.91 (1H, d, J = 9. 5 Hz), 8.93 (1H, s). 
mffiM 5 6 

5- f6-7 $ 7-8- 7 rc— )\>) -2- (3-b K D^^-3-^^^-l-^— 

Jkl 9H-9-7°U-;Vl-l-^^;i-l. 2-^b Kci-2-fcf' J VJ > 
NH 2 HC1 

r' C- = 

N N 

HO.. = F 

NCH 3 
O 

'H NMR (400 MHz. CDC1 3 ) & ppm; 1.63 (6H. s), 3.60 (3H, s) , 6.20-6.40 (2H, 

br), 6.62 (2H, dd, J = 1. 6, 9. 3 Hz), 7.10-7.20 (211. m). 7.30-7.44 (3 
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H. m), 7.57 (1H, bs) . 
MS m/e (FAB) 419 (MH*) . 
MffiM 5 7 

5- 16-7 S 7-8- (3-^;P^-n7x-;i/)-2-r2- (1-b Hn^yy^ D^fJM -1- 
ji^-;H-9H-9-^'J-;H-1-^^;1/-1. Ka-2-bfU v>V >-^*& 



H»0 2 1 £|S]«©#fc6Ti!!l3!U «8B^«»S:»fc. 
'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 1.75-1.83 (2H, m) , 2.21-2.30 (2H, m) . 2.5 
0-2.60 (2H.nO, 3.54 (3H, s), 6.10 (2H, bs), 6.56 (2H. d. J = 9. 7 Hz). 7. 
07 (1H, dd, J = 2. 9, 9. 7Hz) . 7.08-7.14 (1H. m) . 7.26-7.38 (3H. m) . 7.5 
0 (1H. d, J = 2.4Hz). 
MS m/e (FAB) 431 (MHV 

mmm 5 8 

9 - ( 6 - * b *zs- 3 - bf U 22k> - 8 ~ ( 2 - h° U z/)V) — 9 H— 6 - T7° 



(1) N4- (6 h^->-3 -bf'J 2ik) —6-^oa-4. 5 - b: U 5 

>> ? 7 $ > 




NH 2 HC1 



o 



F 

NCH 3 
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5-7S/-4, 6-v^ODt:Ua^>40gi:5-T^y— 2-* h^->ti 

v ^ A T ^ H £ 7K £ ^ V^cSIS b% t cfc 0 HfB^b-g-^ ©lt^fe^ B B s #j3 2. 

7g (53%y. ) £#fco 

(2) 5- (6-^on-9H-9-yUzJl/) — 2-b°Uv^ ^^X- 



N4— (6 h^->-3 - bTU^U) -6-^OD-4, 5-tfUS> f > 
>32. 7g<£>v^;U*;Ui*7^ H400mLMM{C^TT'2i^7K10. 8mL 

# L ft o J^^Hl^i ^^fi * -CtiLtit V T f# b n & MM £ IS b T f# ^ msik 

25g(74Xy. ) 

(3) 9- (e-^h^y-S-H'JyJV) -9H-6-7°Ut5> 




OMe 
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OMe 



5- (6-^PD— 9H— 9-ZfO—)l) — 2-\Z*)z?)V ^^JlJL—^Jl2 
5g> m7>^=- T7K250mL> i> * h^S>X^ >500mL<7)7fi£r#j2: 7 0 It'4 l$M 

«#u mznfz.mm&zmMi,xmm<t^<D&&iiigi 3 2i 2goi%y. ) zmtio 

(4) 8-:/P^-9- (6-;* h^->-3 -h°U^;U) — 9H— 6-y°Vi- 




OMe 



9- (6-^h + y-3-e'Jy;i/) — 9 H— 6 - ^"H >21. 2g(Z)> ? ^^ 
;P*;i/A7H Ft7k<D lttl (1. 6L) ?g^#I^^TTyo5 >9. 03mL£MTL 

#e>nrc^fe5ig B B B cD^^y— ;i^^rh^t: Yuy^XDim (600mL) 

m^«^ mr^-e-nam^ b , zl commmzmm iTis^ti <d a feis n#) 1 2. 

3g(44%y.)^t#7to 

8-y'u^-9- (6 -p< h^->— 3 -fc°U 5^) — 9H— 6 -y°V 
^>500mg, h'J-n-7^ ( 2 - tf «J >?;i/) *X1. 15g, 5rh^X (h 
'J7xZj^X7^» n^WJ* (0) 180mg<h, N, N-y-fvyob'JH 
5 1 ;i/7S>814uLO + ->U'>(15mL)»*«r 1 5 0IT2 4mffl4 OftWtWVIt. 
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51mg (71Xy. ) £f#feo 
^JEfll 5 9 

5- r6-7$y-8- (2 -tf'J - 9H— 9 -y°V x;H -2-bf'J 



9- (6 h^rf>-3 - \ZW)V) —8- (2-t°U> ? ;U) -9H-6- 
:/U^5>350ng£»£l&7K6mL<Bg^tt£:l 0 5«T1I^W4 5#j£#Lfc. 

fc*SS1&£x* y -;WT»3lbT*83^«!J©3K»feteil«il77iiig (23*y. ) 



5— r6-7$y-8- (2-tf'J^Jl/) - 9H— 9 --7°'J — 1-7^ 

;u-i. 2-yhKa-2-e'j> ; y> 



5— [6-757-8- (2-t°U> ? ;W - 9 H— 9 - :/U — )V\ - 2 - t° 
U i//-;H50mg, thU^A/ h*-> H 133mgi 3 ^fb^ ^;U306uL©^ 37 7 - 
Jl^x h7kh'077>01^1 20nL«£«?ft££»T 2 P#f B l 3 5^ffit^Lfc 




OH 



JStfl 6 0 




NH 



O 
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VTmzmtSfr$mm*&J±1M&LTM%Z4t&W<D^&m£km0iRg (58%y. ) & 

'H NMR (400MHz, DMS0-d 6 ) 5 ppm ; 3.44 (1H, s), 6.43 (1H, d. J=9. 2Hz), 7. 
42-7.47 (2H, m), 7.53 (2H, brs) , 7.96-8.02 (2H. m). 8.16-8.12 (2H, m) , 
8.49-8.50 (2H. m) ; MS m/e (ESI) (MHV 

mmm 6 1 

2- (3 -y)V^ruy^-)V) -3- (6 h^->- 3 - \l U i£jk) — 3 H 
— fSrfrV T4, 5-b] l:Uy> 



(l) N— (6-* b3r->-3 -fcfU>W) — N — (3-~ hP-2-h°U^;K> 



2 -/7DD-3 -X hob'U 5/>15g» 5-T^y-2 b^~>t° Ui/>11. 
7g£EK^#U^7A26. lgOS^3^*;i^7 5 F150mL^K£^T-4B#H2 5 
$bf:7 0ST3BtF B U0Wbyic SJ&rH^^gl^x^i: 

vX^;i,x-x;U^ffl^T^ie{b^#)©#^€i^ B H H^9. 10g(39%y. ) 
(2) N2- (6 h^->- 3 -h°US^) —2. 3-b°'J^>^7$> 




OMe 
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N- (6-* h*->-3 -tf'JvMU) — N — (3-—hu— 2-\LW)V) 

t^>9. iog<h i o %/^7i?oi±t)-^>nmg(D*? /— )vt.mk^)v<D 

1 n 1 (200mL) S^-SfiKSzKSlT, 1ST 1 2 P$M 2 0 $H*#L&. SJ&^^I 
g (57%y. ) £f#fc 0 

#}C, N2 - (6-* h4^>- 3 - tf U Z?)V) — 2, 3-lf 'Jy>y7$>2. 
5g, 3-7MD^>X7^jt HI. 24mL<hSt^3. 3mLO* ^ 7 — )l>25mLmi0t& 

T3lHl*#LTS63lSaW*#fc. t#bn^M B B H ^{3M7K^b^ (III) 2. 06g 
(DX^y-;P25mLM^^^TlinA, 9 5gT 1 BffH 3 0^-m^b^„ Kfo 

x^A7K^T2IU, -tUT«S?P<fett[zKTllHl, BSifcifc^bfc. 
Wlb^<2«£&§ B H H ^l. 80g(48%y. ) 



5- C2- (3 -7JI^d:7xx;1x) -3H-^$^'/ [4, 5-bl b° U 
>— 3 — Cik] — 2-bT'JvV-;u 



2- (3-7J^07i-W -3 - (6 -j* H^5>— 3 - tiUvW —3 



mm 6 2 
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H — f^V [4, 5-b] h°U^>l. 80gt 4 7 X^b7K*K20iDL©ig'&«* 
1 0 0ST3Btri3 5^}f^bfeo OT^^^iETMSlTlUfe 

*$;-)i&m ^T&Mi&mM \,xmmt^m(DU^^^ 1. 07g m%y. ) 
mmm 6 3 

5- [2- (3 - yjl^ray^-jl) — 3H — f$^V [4, 5-b] tf'JS? 
>— 3-rLik] — l-^^^-l, 2 Fd— 2 -b°U> ? /> 




5- [2- (3-7^0 7i-JW — 3H f$^l/ [4, 5-b] tf'J 

~^>-3 — f;l/] — 2 - fc'U >V-;i/250mg, ± h'J^A^ h^v- F 177mg<h 3 
WttV-JimiiMD** S—JltT-b^t KD77>®1*H (10mL)*!£r?g*gE 

^^5:^X^;i/-e3lHlfflttiLfCo W««£iSft*£*Tlimiifei*U BS^ 

^X5 L ^x-^;U^fflViTMLT^IB'(t:-gr^©^fe^B B B #)160ing (61Xy. ) * 

'H NMR (400MHz, DMS0-d 6 ) 5 ppm; 3.46 (1H. s) , 6.51 (2H. d. J=9. 6Hz) . 7.3 
8-7.44 (2H. Hi), 7.55-7.59 (4H, m), 8.18 (1H. s) . 8.23 (1H, d, J=8. 0Hz) . 
8.39 (1H. d, J=4. 8Hz) ; MS m/e (ESI) (MH + ) . 
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1. -«5£ (I) 



R 1 




(I) 



1) **JiC^F, 
2) 

3) Aoy^JR^, 

4) tSIS^UT^Tt)«J:HC 1~C8 7JWH, 

5) 5£-NR 4 R 5 (SCf, R 4 43cfclKR 5 «Ip] — SfclifflS^oT^Sf, C1-C8 
LT^Z&mW^t— IICfj:oTM$tl5C 2~C 5©fiSfti©SR#7a /S 
$A»TViT ! bJ:<» $ P>lZ/\u¥>m=?'Vm&ZnT^T'b&\,*C 1-C47 

1) ZKSSH^ 

2) AD^>^, 

3) 5£-NR 6 R 7 (5$*, R 6 *3«J:lXR T ^|sI— Sfcttfflg&^TTKSIJtC^ C2-C5 
T->;i/S, Cl~C8 7^JI/i, fcb<llC3~C8y^D7KJl'Mi 
»t5^, £ teR 6 £> «fc r/R 7 tt^tT^ S ^» JjfC^ £ -*g Id ft o TJ^fiJc s n s 

t^nt^Tfcct^C 1 ~C 4 7Jl/^HTS^Snt^Tt) { kK ) > 

4) ADy>I^ tKKS, C 1 - C 4 JJ^SifeHC 3~C 6 07 
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5) ;\ny>m^. *is*fcttc i - c 4 7;wPSTt»stiT^Tfe«fc 
v^c 3~c 8 

^C1~C8 7JWH, 

7) APy^f, 7KKS*fcttC 1 ~C 4 7WSTS^$nT^Tt) < t 
V>C 1 ~C 8 7;^^rvS$I«L, 

1) /\ny>n^ *S!S*fc«c i ~ c 4 7;^ jHTtift$ nt lit t> «k 

t^C 3~C 8 7MZJH, 

2) ADy>ff, 7KgIt/cttCl~C4 7MiHti^nT^TfeJ: 

v^c 3~c 8 7;ver-;ws, 

3) ADy>gf, 7KK3S*fcttC 1 - C 4 7MJ«tli$tlT^T ; b J; 

i ~c 8 r^^s, 

4) lilS^LTUTtji^T'J-M, 

5) HftiStl/TUTfc«fc^fD7'J-;H, 

6) a) An^>I^S fcttC 1 ~C 6 7^;HTti$nTViT i b«fc < , 

<tt/^J^y^ST'ii$nT^Tt)i^C 1 ~C6 7J^;H, b - 2) 
«&»£WbT^T i fo«k^C 3~C 6 y^OJW-C 1-0 4 7^1, 
$fcttb-3) e^SSrWbT^TfcckHC 3~C 6 ~>^7 □7i^^iTii 
$nTV>Tfc«fcV*l. 2-yt tf U f/^S, 

7) a) Aoy>ITS)taC 1 ~C 6 7)V^r)imX'mm^nX^X'b^<. 
£ e»l:SJIff*Jb- l) ADy>JR^ *&Sf^te««££WbT^Tfc 
«kv^;u^*>;uST-e«i$nTiiTfe«ki^c 1 - C6 7W1> b - 2) 
Bj&S£WbT^Tt>cU>C 3~C 6 y^D7m-C l~C4 7MiH, 
£fcteb-3) C 3 - C 6 ->^7 □7J^HTII$nTt^y t h*Dt+V 
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8) a) ACiy^JSHF-^fciiC 1~C 6 7;WHT'tI$tiT^TfcJ;< ) 

ctV^^^^^JUS-efi^^tlT^Tfcct^C b-2) 
itl^WlT^Tfc^^C 3~C6->^D7W-C 1~C4 7MJH, 
££:teb- 3) C3-C6 y^07MiHTftlfnii^lm^yk K 

Arte 

1) B^XSr^rbWrfccfc^TU — 

2) liS^f UT^T i b«tV^f07U- 

3) AO^JR^fcttC l~C6 7;WSTt^$nTViTt>J:<> 
tcSsHJ^^C l~C6 7;i/^S$fcttC 3~C6 yi7D7;^;HTf^ 

4) AQy>gftfcliC 1 ~C 6 7MiHt-Ii$nT^Tfe<k<, £ £> 
HgiWC l~C6 7J^;i/SSfcttC3~C 6 y^07M;Htli 

7&*4) AD^>gf. 7K^S, C 1 ~C 4 7MJHSfettC 3~C 6 y^7 D 

7;^JH-eit$nT^Tfc<fc^c 2~c 8 7jv^-;h> 5) ad^>m 

-7\ 7KK**fcttC 1 ~C 4 7;U^;i/»T'g^$tlT^Tt)ck^C 3~C87 

mm^nx^xh^c i~c 8 7J^Ji/S0i^s, r 3 «3) ADy>^, 

7K^g£/iteC l~C4 7MJl/ST"it$nTHT : b c l:^C 1~C8 7J^ 

-c* $ n z> «£-r ^ v - Mt^m £ & ra;8S!¥ w k $ * s % & * ^ 

3. R 3 ^\ 1) lil^Wbt^Tt)c);t^TD7 l J-JH. 2) a) ;\u*f 
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JUtt^^tlTl^fe it^C 1 - C 6 b-2) i^S&WUT 

^Tt)J:^C3-C6y^o7JI/^l/-C 1~C4 7;WH, £fctab-3) 
S^X^WUT^Tfcck^C 3 ~C 6 y^.P7;^;HTil$nT^Tfci; 
VM, 2-ykFn-2-^Vt°'Jy;H> 3) a) Any>SWcttCl~C6 
T;^^STSM$tlT^T=bJ:<, £ £ {~MSlfCW b - 1 ) /\ny>Hi^ 
tK^S £ tel&ttS ^^bTV^Tfeckt/^;!/^^ y;HTfI $ tlT ^ T t> =t 
1>C 1 ~C 6 T)V*)Vm. b-2) lil^lTtitfc.k^C 3~C 6 ~>^7 
□ 7JI/^-Cl~C4 7Jl/^H, £*:teb-3) C3-C6y^o7W 
STli$ nt y h H □ V k° 'J 5 y JH, £7cte4) a) AO^'>i 
^^fc«C 1 ~C 6 7JWHTll$nT^Tt)i< , S^fH^'b - 1 ) 

$nr^Tt>j;ViC i ~c 6 b-2) mmm^vx^xh^ 

C 3~C 6 D7^;hC 1 ~C 4 7^;H, £fcteb-3) C3-C6 
yi707iV+JHTfnfnii$ntt^yt Ha^V^afh7tF 

4. Wl) M^S^WLT^T&J^tiU i^VS, 2) tM^tlT^T 
fecfc^tf'J ^y?;US> 3) a) AD7-y!I^/:(j:C 1-C6 7WITI 

^aS^^bTCiTfeckV^^^^^^S-TrM^^nTliTfectl/iC 1 — C 6 
TJWI/g, b-2) g^S^bT^T^ck^C 3 ~C 6 D7MJhC 
1-C4 7MJH, £fcteb-3) fi^I^WLT^Tt)J:^C3~C6y 
^□7MJHTt^$nT^Tt> c klil, Kn-2-;*^V h°U >W£, S 

fcfcU) a) Any>Jff ^feliC 1 ~C 6 7;V^JHT'ii$nT^Tfcc): 
<. $ fctcSSSBC^b- 1 ) ADy>^, *B^£fcl*Rtt£«:WLT^ 
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2) iil^lTUTfcct^C 3~C 6 y^7D7M;hC 1-C47W 
£fzltb- 3) C 3 ~C 6 D7iWSTIi$nil^y t Hot 
3rV t!U ^ ^ST&^ljt^ 1 ~ 3 Kf2*!ctf>^< S ^V-;Wt^#j£7t 

it*i# w tci^ $ % & z> te^n e> ©tk? n^ 0 

7. R'^-NR 4 R 5 (5£^ R^cfctXRHM — ^tmiS^oT7jci^ CI 
H^UTV^ti^i- ItJCTioX^^n^C 2~C 5©^fn©^7 

m izmm cd^-< ^ y v r — ; wt^w * w \z nm- s n & m & s v * «^ 

9 . r'^t s j mx\ R^mm^x. R 3 ^ 1 ) 7j<mS£fcteC 1 - C 6 <DT 
^*JHT"11$ nt^T t ct ^ HiJ yM, £fcte2) a) ADy>IfS 

fc«c i ~c 6 7)^)imTmm:^nx^xh<k< » $ sKgsiiscwb- 1 ) 

A o > JUT-, 7j0£g £ & tef&fSIS £ W U T X ct v ->;vST-g^ 
$nt^Tt)«J:UC 1 ~C 6 b-2) «&g££'LT^T ! b«fc ^ 

C 3~C 6 0 1 ~C 4 7M;H, ffi&XS^ 

Lx^xh^c 3~c 6 ^□7;wuSTe&£ftTvvrt>j:^i, 2-5? t 
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-2-^7 t: U z/^STr^-SW^ 1-9 <73V>Tft^— ^fcfBtlc -f 5 & 
1 1. R'^T^yST, WyfrmmtC 4~C 6 y^7 07jWHfl^$n 

1 ) 5- [6-7 ^ Z-8- (3-7M07 x-;U) -9H-9-yj -M ^-1. t: 

2 ) 1- (2- [6-7 5 7-8- (3-7MD7I-JM -9- (2-y°a^-)l) -9H-2-yj — 
M -1-X^-;H -l-~>^7 y — )V 

1 3 . Q43cfcOT^^ji^^«i*-r^ y°v >it&W}-c&z>. m&m 1 tcie 

14. Qi5ctmv^-cH^«^-r?,^>vw ^v-;wb-£^-e$>£, m 
^.mi izmmcDm^^ ^yv-)iit^m^fzumm^mizm^n^$>^>i^ 

1 6 . w^ra i~i5 cD^-rn^ i m\zmwLm<\£i s ^v-;mi^#i£7c 
(Dmm^ w tc $ n & ±& & 3 ^ e cd7K?p#i 1. 1 % mm 

1 7 . ffi^ 1-15 (D^~Ttlfr 1 iM^HS®corfS^< 5 ^V-;Nb^-^^7c 
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1 8 . m&m i~i5 om-rtifr i miztzmnm^-i a yv-Mt&w&fc 
1 9 . m Mm i~i5 (Di^-rnfr i mizmrnvms-r ^ yv-Mt^w&tz 

2 o . m$tm 1-15 otiW i miztzmvm&'i ^ yv—Mt^^tz 
it^(Dmm¥ft\zffm£n&^&&i^ttnz<D7kfaWfribfj:z>7^; ~>>A2 

2 i . tmm i ~ 1 5 <D\,*-ftifr i ^{ciEtSco^^-r ^ y v-jwt&witrz 

2 2 . TfE^; 




2 3. 




RHSl) *3tlliFF, 2) /\ay>^, 3) :£-NR 6 R 7 (st*, R 6 fccttXR 7 «|w] 
— WLfzmS&fc-oTymm^-s C2-C5 7->JU-S, 
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A/WC £ £tc a ay >ii^T-«^£nT^T C 1~C47^ 

^JUT'ii^nt^TfeJ:^, ) , 4) AD>r>If, zk&g, C1-C4 

7JW^;w**fcnc 3~c 6 ^^ny^^us-es^^nTv^TfeekViC 2~ 

C8 7J^-JH> 5) ADy>gf, *Sl$fcttCl-C4 7M^»T 
gl^nT^Tfei^C 3 - C 8 7;i/^r-;H, 6) Any>I§H% zKKS£ 

fcttc i ~C4 7J^jHTit$nT^xt)J:ViC i ~c 8 r;^;^ * 

t>J;^C l~C8 7Jm^yl^ML, 

R 3 tel) S\ny 7_k^S£feteC l-C4 7J^STlftSnT^T 
fectViC 3~C 87)V*-)l>m, 2) ADy>Sf, zK&g^fcteC 1 ~C 4 

y;^;uST-fi^$nT^Tfectt/iC 3~c 8 7J^-;H, 3) ad$*>jbc 

^ *SS^fcttC l~C47;^JH-rii^nT^Tt) c fc^C 1~C 87 

;i/3p;n^ 4) asissrWbT^Tt>«fc^7U-;«, 5) iM^tLt^ 

Tfc e tl^T07U-JH > 6) a) Aoy>Hfifc}iCl~C67;W 

«»**^LTiiT s bJ:Vi*;i/#^r>';i/S"t?ilSl$nT^Tt>«kuc l ~c 6 
TJl^JWS, b-2) tlMttT^Tfei^C 3~C 6 y^7 07JW-C 
1-C4 7W1. £fcteb-3) i^«^^UTV^Tfect^C3~C6y 
^D7;^;HTgi$nTl/iTt)cfc^l, t°u 
7) a) AD^y^/ittC 1 ~C 6 7MMTtti$tlT^Tt) J:< , 

M + yjHTli$nT^Tfect:^Cl~C6 7;^;H, b-2) 
^tlt^tt)ct^C3~C 6 yy07KJhC 1~C4 7J^JH. Sfctt 
b-3) C 3~C 6 yy □7J^)HTf i^tltt^y t KDt+V t?U^ 
v^WS, *fctt8) a) /\nv-y^f tfcttC 1 ~C 6 7J^MTfi$n 
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b - 2) Ill^f IT^Tfc^^C 3~C 6 y^OJJWhC 1 ~C 4 T;i/ 
4^;i/S> ££«b-3) C 3~C 6 y^oy^MT^n^tlit^tlT^ 

U^>fif»#tA2) — ISitArCOX (5£«K X(i/\oy>If$, Artel) B& 

— 3) /\utf>m^&tzfcc i ~c 6 7;^;uSTfiiftsnTViTt>«t 

<SiCTC 1~C 6 7WSSfcBC3-C 6 y^D7WHT"fi 

^;l/gTfi&£nTV>Tfc<fc<g&I§^a s C l-C6 7WHtfdiC 3~ 
C 6 D7M;HTS^$nT^I)t+y tf'J S^SISrjSflcTS. > Tr 

V 1 h A 



Ti$n-57vJV7$y tfu iy>mmw (A3) ^c^cd^i^ «^ne>co7K 

2 4 . 




(A3) 




(A2) 
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^n§75y t°'J>>->^«#:(A2) -^ArCOX X, ArteMfe£«£ 



R 2/ ^Q NHR 3 
(A3) 

(5£*, IA R 2 , R\ Ai\ Q^=t^TOfiffSSe{C|WlDS^^n^nSP*-r-5c ) 
Ti$n57y^7$ J M U > ? >I^##: (A3) £7t«^<Z)i&t> U < te^n^<7>7j< 

2 5. R 3 ^'N-C 1 ~C 8 7;^^-2-t^ V k°U xr;HT$^.!l^ 2 3£ 
fete 2 4mm.(D7^)lT^ J fcTU > ? >IJI^ (A3) L < te^*ie> 

2 6 . TfE-^5£ 



R 2/\ Q /\ NHR 3 

(A3) 

(5£*K IA R 2 , R\ Ai\ Q£>=fcDTO; HUsB^iiKIW] Cl^f timi^t^o ) 
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L 1 




(^ef, IA R\ R 3 , Ar, Q&cfctKWteftflMjSKlH] cmZ^tn^tlMMTZo ) 

Trm^n^-f ^ ?v e u ^ >if§«#: (A4) £ fc t>L<^nb <D?K^m 

2 7 . Tf2-fl£:£ 




(A3) 

(3£4\ L'» R\ R\ Ar, Q^OTSfufS/gjiKlHl DS^^tlf nS?*t5. ) 
/ tf U i^>|^# (A3) (Di&mi&*m l^T, ^S^it^ £ <h £$r^£T£ , 



L 1 




(A4) 



(iS*. L\ R 2 , R\ Ai\ QfecfctAV^BulB^a^IWJUS^^n^nS^T^o ) 
-e^^n^-f ^ y V'tf U >>>5»#: (A4) ^fc«-5-©J£fe L < te-e-n 6CD7K?P^ 

2 8 . TIB-J&jS; 
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L 1 H Ar 

R 2/ ^Cr^NHR 3 
(A3) 

(5t*> v. r 2 , r\ Ar, Q&&vw\,mmmmizmcmz^ti"enMm-?z>o ) 

TS$n^7y^75 J bf U >?>S5§S&# (A3) SrNMP (l-^f JV-2-t'oU H» 

L 1 



N 
R 3 



(A4) 

(5$;*. L'> R 2 , R\ Ar, Q^ckOTSffjlB^tt^fWIDS^^n^n^T^o ) 

2 9 . R 3 #*N-C 1 ~C 8 7;U^r;V-2-^-^V bf'J ^-;i/g-?«&S§»3fc^24fc:^ 

12 8 temo^ 5 ^v'bf u is>mm& (A4) l < «fne. ©7j<*n 

3 0 . TIB— fl£5£ 



L 1 



NH 2 



R 2 ^NHR 3 



(A2) 



(itf, L\ R 2 , R 3 , Q*5cttAV^MfE^glC|5jDS^^n-?-'n#i*-rSo ) T: 
$n§757 b?U (A2) -&5£ArC0X (St*, X, ArteffiffiJt&f: 
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(A4) 



(5£<tu l', r% r 3 , Ar, Q&^mmmtttmizmcm&^n^nmMT&o ) 

$ n§ 5 ^/ tf U (A4) £fc (Dig. hi,< te^tl 6. OtK? 

^ (A4) IC^< Ct*«F«i:-rSif*5i3 0 IB«C7M ^ ^V*fc° >J i^ymmfc (A4) 
3 2 . TE-HKaS; 



(^4", IA R 3 , Ar, Q^cttXWHtirlBStttlWJ US^^n^ntftt-So ) 
T-^ 2 tl £ -f 5 ¥ y t ° g ^ > gg3u$ (A4) £ 7 ^ j fc-f % z t % £ f % % _ 



(jt^ l 1 , r 2 , r 3 , Ar, Q&^mmmmjEmizmcm&^n^tiMM-r&o ) 
-e^ $ y s j -r = y v tf u v >as#-{* (as) s & K^nso 
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3 3. R 3 7&*N-C l-C8mM-t+V t?U^-;ua6T*Sfflf*?i3 2 IB 

3 4 . tsb-is^ 



(it 1 } 3 , R'ttl) zkilliHS 2) 7>c^S> 3) ADy>Rf, 4) IM^L 
TVvr&«fcHC l-C8 7Mm Sfctt5) 5£-NR 4 R 5 R 4 &=fctfR 5 



7 t KotT ^njPK&atftU R 2 , Ar, Q33«fcOTttffirlE£ttfc:|^D£&*-n* J 




o 



(C2) 
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(C3) 



^Th£^c 3~c 6 ->^ny;u^;wX£;tpfcU R 1 , 



r 2 > Ar, Qfectmv^ssia^^iwiDS^-en^ns^'r^o ) -m^n^-r^ 
vtf u i/>mmfa (C3) sfc^oifi'b b < «^-ne>(D7Kfp^©m3t^o 
3 5. ^3Ei^±^»©W5]cJi 1-15 ©u-rn^ i ^{zie«c©ig-&^ 
v*-;wb£-#j s tt-t © n ig^ w if ^ $ n § % & s t > tt-t n e> n £B 

SSflcMtaSlOfijfifCffl Vising 1-15 W^fn^ 1 llt3lB®©^-&-r ^ 
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